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Analytical engineering component 
gathers, interprets, disseminates engi- 
neering know-how pertinent to electric 
utility technology. 


G-E Service Shops stand ready to repair 
equipment on a normal or emergency 
basis, and set up or consult on Produc- 
tive Maintenance programs. 


INSTALLATION AND SERVICE ENGINEERING 
assistance begins before apparatus order is 
placed and continues throughout life of the 
equipment. Geared also for emergency service, 


this organization of specialists can mean 
smooth installation, a better understanding of 
your equipment capabilities. Specialists are 
located in various G-E district offices. 


General Electric engineering and 
technological capabilities pay off in... 


ADDED VALUES FOR 


ELECTRIC 


General Electric’s investments in 
engineering, manpower and facilities 
are part of its commitment to elec- 
tric utility customers; and these capa- 
bilities are made available as added 
value features in every General Elec- 
tric product purchased. Some ex- 
amples of these capabilities are 
shown. In addition, General Electric 
offers assistance in other related areas: 
@ Electric Utility Application Engineering. 
Over 50 district and headquarters 
engineers work with utilities on 
specific system problems, integrating 
the services of other G-E components. 
e@ Headquarters engineering staff of 67 
engineers studies complex system- 
engineering and economic problems 
and disseminates this information to 
utilities. Projects may cover specific 
customer problems or be of general 
interest to the industry. Examples: 
economic size of steam _ turbine- 
generator units, system interconnec- 
tion, ehv technology. 

© Product consultants are available from 
each G-E product department in the 
apparatus area to help purchasers. 


GENERAL 


UTILITIES 


Experienced product _ specialists 
counsel customers on product theory, 
application and operation. 

All of these General Electric engi- 
neering and technological capabilities 
enable electric utilities . . . and their 
eonsultants . to derive benefits 
similar to the following: more pro- 
ductive use of their engineering man- 
power; suggested ways to obtain 
greater returns from existing system 
investment; system planning ideas 
that may reduce a utility’s future 
capital requirements. 

For more information on how 
General Electric assists electric utili- 
ties, contact your local G-E Appa- 
ratus Sales Office. General Electric 
Co., Schenectady 5, N. Y. 301-402 
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Another leading utility picks 


Open coal conveyor structure shown under construction above carries 
Okolite-Okoprene power and control cables from Metropolitan Edison 
Company’s new Portland Generating Station to coal storage yard. Three 
types of the same cable meet in the tunnel (right) beneath the switching 
station: Okolite-Okoprene with CM-OT finish; Okolite-Okoprene with 
aluminum Loxarmor; Okolite-Okoprene with straight Okoprene sheath. 








Okolite-Okoprene for maximum margin of safety 


Utmost reliability, proved by long- 
term service records, is the reason 
why Okolite-Okoprene was selected 
for the brand new Portland, Pa., 
Generating Station of the Metropol- 
itan Edison Company—engineered 
by Gilbert Associates, Inc. Various 
Okolite-Okoprene cables have been 
installed for 600-volt power and 
control service with protective cov- 
erings designed for specific installa- 
tion conditions. For example: 


© To avoid expense of conduit...permit 
quick addition of new circuits...Oko- 
lite-Okoprene power cable with fiex- 
ible aluminum Loxarmor, in trays, 
carries power to motors, pumps, coal 





conveyors, fans and practically all 
other operating equipment. 


@ For maximum protection against soil 
corrosion, mechanical damage and 
insect attack...Okolite-Okoprene con- 
trol cable with Type CM-OT (corru- 
gated bronze tape) finish is used for 
direct burial underground circuits to 
the switching station in the yard. Fin- 
ish combines remarkable compressive 
strength with light weight and easy 
handling. 


© For great weathering strength and re- 
sistance to abrasion... Okolite-Oko- 
prene control cable with an overall 
Okoprene sheath is used for most 
other control circuits within station 


...and installed in outdoor trays lead- 
ing to coal storage yard. 


Power stations from coast to coast 
rely on Okolite-Okoprene for vital 
power and control circuits—a testi- 
monial to its dependability . . . its 
long life and dielectric strength... 
its resistance to corona cutting, 
moisture, heat, chemicals and me- 
chanical damage. For further infor- 
mation on this premium quality 
cable, made by Okonite’s exclusive 
strip-insulating process,..and its 
adaptability to your important cir- 
cuits, write for Bulletin EW-1085, 
The Okonite Company, Passaic, 
New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 
Re 6358 








es 










Electric Power Survey still presents separate 

summer and winter tabulations on peak loads, 

capabilities, and resulting gross margins. 

However, for the first time, the committee 
comments, “In reviewing the December peak 
load data it should be kept in mind that the 
annual peak loads for some regions occur in 
summer,...” 

While this warning is a step in the right 
direction, it is certainly nowhere near a 
proper correction of wide-spread impression 
of margins created by measuring generating 
reserves at the time of either the winter or 
the summer peaks. 

This same report highlights the need for 
a more realistic indication of the industry’s 


| 
: » . . 
| EEI’s recently released 25th Semi-Annual 





Electrical World Staff 





Fischer Black Publisher and Editor 
Charles Hochgesang Assistant to Editor 


Daniel T Braymer Senior Editor 


Engineering 
Leonard M Olmsted Managing Technical Editor 
Howard $ Knowlton New England Editor, Boston 
Edward Allen Midwestern Editor, Chicago 
Francis J Kovalcik Middle Eastern Editor 
Paul H Leech Western Editor, San Francisco 
James G Plunkett Associate Editor 
George Swift Associate Editor 
Kenneth N McLean Northeastern and Industrial Editor 
Leon A Allen, Jr Assistant Editor 
Elizabeth R Parker Assistant Editor 
Archer E Knowlton Consulting Editor 


£6.68 8 62 6 0.0 8 oe &@ 6 ea 6 6 6% 


a Th Balas ae AN 4 W648 GE Re DS 
Herbert R Frankel Managing News Editor 
Thomas R Jordan Assistant Managing News Editor 
Theodore Fuller News Editor 
Michael G Duerr Assistant News Editor 
John D Damon Commercial Editor 
George B Bryant, Jr Manager, Washington Bureau 
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reserve capability. It shows that summer 
peaks will continue to catch up with the tra- 
ditional winter peak so that in 1962 they will 
be almost identical—but not in the same 
regions nor on the same utility system. 

As we have said before, the only practical 
way to measure the industry's reserve is to 
show annual peak capabilities, peak loads, and 
gross margins. The data is available. We 
have done it. But it would be more helpful 
to the industry if the Power Survey Com- 
mittee would include such a tabulation in its 
next report. 
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Since RT &E introduced the industry’s first dual voltage trans- 
former three years ago, an increasing number of utilities have 

joined the pioneer group who first installed these units. 
g T & t Included among the many utilities who have installed RT&E 
dual voltage transformers are Commonwealth Edison Co., South 
. Carolina Electric & Gas Co., Puget Sound Power & Light Co., 
Introduced the first dual Kansas Power & Light Co., Central Louisiana Electric Co. and 
voltage transformer with Wisconsin Electric Power Co. RT&E has shipped over 5000 
dual voltage transformers to these and other leading utilities. 
: RT&E is proud of the contribution it has made to the electrical 
changing voltage. industry through the introduction and promotion of the exter- 

nally operated dual voltage transformer. 

Available in all primary voltage combinations: 2400 x 4800 volts, 
Has the most dual voltage 2400 x 7000 volts, 7200 x 14,400 volts, 4800 x 14,400 volts. Also 
units in service custom designed to special requirements. See your RT&E 
; representative, or address inquiries to Dept. A., Waukesha, Wis. 
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TANGENT W/BRACES NO. 702 


H-FRAME STRUCTURE, DOUBLE PLANK CROSSARMS WITH METAL SPACERS, POLE TOP STATIC 
WIRE SUPPORTS, AND WOOD CROSS BRACES DESIGNED FOR 69 TO 154 KV CONSTRUCTION 


ORG. REF. + QUANTITY DESCRIPTION 








Pole 
Crossarm : 
anew spacer fitting w/mounting 


bolts 
Stud bolt 7%” w/washer nuts 


MF locknut 7%” 
Bent stud boit %” x 8” w/2 


sq. nuts 
Bent bolt 7%” x 542” w/sq. nut 











SIMPLIFY YOUR POLE LINE PROJECTS... ee 


The combination of top quality materials and special- 
ized Graybar service can make a substantial contri- 
bution to simplifying your pole line projects. For 
example, take the structure illustrated here. 


- These complete cross-arm units are fabricated and 
fitted with hardware according to your specifications. 
Every pre-bored member fits perfectly. You reduce 
time consumed and cost of field assembly. You can 
plan on a far more smoother, efficient operation and 
completing the job on schedule. 


GRAYBAR ELECTRIC COMPANY, INC. 
420 Lexington Avenue, New York 17, N. Y. 


Call Graybar tist for... Ws 
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DESCRIPTION 


Vee brace 3%” x 4%” cross section 
Cross brace w/fittings, clamp, 

%” pole bolts and curved washers 
Static wire support 

Machine bolt 34” 

MF locknut 34” 

Clevis 

Suspension clamp for static wire 
Suspension insulators and fittings 








Need assistance in solving tough or unusual prob- 
lems? In addition to our regular service, Graybar 
Outside Construction specialists and field repre- 
sentatives are always ready to share with you their 
specialized knowledge. 


For assistance, advice, complete quotations and 
the quality materials that assure uninterrupted service 
to your customers, make your next transmission or 


pole line order read “via Graybar”. 
761 
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NEW WORTHINGTON ROTARY % 
POWER TAKE-OFF COMPRESSOR 


i EASY TO OPERATE The new Worthington rotary 
power take-off compressor is notable in its 
starting ease, simple and reliable operation. 








| 30" 















































The facts about Worthington’s new ro- 
tary power take-off compressor are sim- 
ply these: 

e It is compact... takes up 50% less 
space than conventional self-contained 
units 

4 e It is 30% less expensive (considering 
initial investment only ) 

e It is lightweight . . . 1140 lbs. versus 
2400 Ibs. for conventional units 


Some idea of the compactness of this 
new rotary power take-off compressor 
can be gained from a tabulation of its 
size: only 39” high, 30” wide, and 39” 
long—about the size of a desk. Mount- 
ing is simple, too. The two-stage oil- 
cooled compressor, speed control, en- 
gine governor, oil cooler, air receiver, oil 
separator and oil storage receiver all 
mount on one common base plate. This 
compact design permits you to devote 
more of your truck space for other es- 
sential equipment. 

The new power take-off unit is easy 
to operate. Your operator can handle 
the unit right from the truck cab. Since 
it’s a rotary it will produce more air than 
reciprocating units because of its infi- 
nitely variable capacity control. And it 
requires less maintenance since there’s 
just one engine to care for. 

Why not investigate the new Wor- 
thington rotary power take-off compres- 
sor for yourself. Many companies that 
bought one for test have re-ordered. See 
your nearest Worthington distributor 
now. 

While you're at it, ask him about his 


Street. 
City 
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Worthington Corporation 


Please send me a copy of Bulletin 6002-B2, describing your new 







COMPACT The new Worthington rotary power 
take-off compressor requires 50% less 
space than conventional units. It is only 39” 
high, 30” wide, and 39” long. 


complete line of Worthington Blue Brute 
air tools—each protected by the Guaran- 
teed Availability Plan. (If any of your 
hand-held Blue Brute tools is in his shop 
for repair, he will lend you another one 
free.) Worthington Corporation, Holy- 
oke, Mass. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 





WORTHINGTON 












Send Section 60-17 
Coupon Holyoke, Mass. 
For Rotary Power Take-Off Compressor. 
Free Name__ 
Literature Name of Company 






Zone__ _ State 


TY 
Belmar lile 
developed its own 
Superior bushings 
m0] 
circuit breakers 
and transformers 


.. Marketing g Manager—Pacific Switchgear 
demonstrates the complete line of Federal Paella. 
9 kv, 115 kv, 138 kv, 161 kv, 196/230 kv. 





Bushings are the critical point where high voltage lines enter powerful 
breakers and transformers. Electrical and mechanical performance of 
available bushings did not measure up to Federal Pacific quality standards. 
So we undertook the development of our own, meeting new ASA and NEMA 


standards, superior in performance and more compact than the other 
designs. It was made possible by Federal Pacific developed electronically 





Top Terminal for 
Fixed Conductor 
Bushing 
Filling Plug 
Bronze Casting 
Expansion Chamber 


Coated Cork-Neoprene 
Gasket 


One-piece Porcelain 


Ground Connection to 
Embedded Ground Layer 


Support Flange 


Nitrile Gasket 
Magnetic Oil Level 
Gauge 


Multiple Compression 
Springs 


Corona Ring 


Conductor Rod 


Oil Impregnated Paper 
Condenser Core 


Coated Cork-Neoprene 
=——— (jasket 


Capacitance Tap 


Assembly 
Porcelain Insulator 


Epoxy Resin Impregnated 
Cotton Tape 


Ground Sleeve 


Coated Cork-Neoprene 


; Gasket 
One-Piece Porcelain 


Cutaway Section Showing 


Coated Cork-Neoprene Condenser Layers 


Gasket 


Terminal and Bolting 
Flange for Fixed - ; Drain Plug 
Conductor Bushing 


controlled equipment that provides a new and more effective wrapping of 
insulating foil and paper, new impregnation methods, and test devices 
that permit visual checking of impregnation and gas voids. As a result of 
this progress Federal Pacific builds a line of high voltage entrance bush- 
ings with hard-fact superiority to older, larger designs. Write for Bulletin 
4-610, Federal Pacific Electric Company, General Offices: Newark 1, N. J. 





FRE FEDERAL PACIFIC ELECTRIC COMPANY 


The Best in Electrical Distribution and Control Equipment 
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The Electrical Week 


FUTURE NEWS )} Look for Florida Power, Gulf Power to file fuel clauses on the Tampa 
Electric model soon. Florida PUC feels clause should include 
generating efficiency, line-loss reductions, as well as raw cost of fuel. 


LATE NEWS }> Rates and Regulation . . . Consumers Power gets $6,788,485 yearly 
rate hike; CP requested $15.3 million . . . Indianapolis P&L seeks 
$19,052 a year rate hike (1.66%) in new contract with City of 


Indianapolis . . . Arizona Supreme Court affirms decision which 
says co-ops are public service corporations, and subject to regula- 
tion by Arizona Corporation Commission . . . Massachusetts PUC 


rejects 8% rate hike bid of Northern Berkshire Electric Co. 


Manufacturers News . . . GE breaks ground for Project EHV, the 
prototype extra high voltage (460 and 650 kv) line near Pittsfield, 
Mass . . . Westinghouse buys 11.3 acres and several buildings adjoin- 
ing its Sunnyvale, Calif., plant for expansion. Westinghouse workers 
refuse strike authorization at Sharon, Pa., plant. 


At American Public Power Assn meeting . .. Adm Hyman Rickover 
says it is “meaningless” to try to predict eventual cost of commercial 
A-power on the basis of Shippingport experience. However, he says 
the plant proved a valuable development . . . Interior Under Secy 
Elmer Bennett claims recreation benefits of future hydro power 
projects should be emphasized, and that “these values and benefits 
may exceed the value of power produced.” 


Management changes . . . New Orleans PS elects G. L. Andrus 
president, succeeding G. S. Dinwiddie who became chairman. 
Company makes C. L. Nairne exec vp and P. F. Hoots vp. . . W. C. 
Pierce, E. S. Mortimer are new vps at Eastern Shore PS . . . Jersey 


Central P&L elects J. E. Logan vp .. . E. A. Yates, Jr., becomes vp 
at Georgia Power. 


WEEKLY POWER OUTPUT—UP 14.3 % (Week ending May 23), Kwhr 12,931,000,000 


Billions of Kwhr 
14.5 Per Cent Change From Previous Year 
14.0 May? May 16 May 23 
Total U.S. .... +11.9 +127 4143 
13.5 New Eng. .... +46 +90 +12.2 
Mid. Atlantic .. + 6.1 +124 +141 
Cent. Ind. .... +163 +176 +418.7 
13.0 West Cent. ... +141 +89 +11.6 
Southeast .... +79 +87 +88 ' 
12.5 South Cent. ... +205 +414.1 +19.6 ' 
5 Rocky Mount.. +10.0 +99 +10.4 1 
Pacific I 
12.0 2S ee eee ae ee ee eee OE Nw +163 4127 +19.4 
WT eet cans +117 +140 +412.1 : 
' 
11.5 Seasonally Adjusted Index 255.0 ' 
11.0 Week Ago 254.5 Year Ago 222.4 
10.5 Source: Edison Electric Institute 
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AEC should consult informally with states now on sites, safety of 
nuclear reactors, then states could take main jurisdiction after accu- 
mulating experience. This is one view voiced at Washington hear- 
ings (p 40) . . . Legislative effort to change Ohio’s “replacement cost 
new” rate formula has failed (p 42) . . . ‘TVA has decided to publicize 
identical bids received on proposed contracts. Sen Kefauver, mean- 
while, says the situation smacks of “administered prices,” and calls for 
an investigation (p 42). 


Arizona Public Service cuts residential underground service costs 
with new system which uses plastic conduit, polyethylene primary 
cables. The idea—to get the cost down to where the average home 
owner can afford it—has worked well (p 46) .. . New analytical and 
computing tools permit optimum system design and operation. They 
probe the intricate system relationships and worth of system com- 
ponents under alternative plans for the same reliability, according 
to GE engineer L. K. Kirchmayer (p 52)... American Electric Power 
uses stainless steel paint to protect towers and substations (p 49). 


Looking for ways to pare your materials handling costs? The chart 
on page 60 shows that 46¢ of every stores dollar goes for materials 


Politics and Public Power 


THE CHANGING ATOM PICTURE 


Thanks to a combination of economic and 
political circumstances, the atmosphere in 
Washington is no longer friendly to the kind 
of big federal reactor program which came so 
close to enactment in 1956. And there’s no 
indication the wind will shift anytime soon. 

The result is that, for better or worse, the 
much-discussed acceleration of the civilian 
reactor program has been put on the shelf. 

Many Democrats interpreted the party’s 
sweeping victory in the Congressional elec- 
tions last November as a mandate from the 
voters to launch big government spending 
programs to ease unemployment and to pull 
the nation out of an economic slump. 

When Congress reconvened, Sen Albert 
Gore (D—Tenn.) reintroduced his proposal 
for government construction of some $400- 
million worth of power reactors. 


12 ELECTRICAL WEEK 





Although the Gore bill was not seriously 
considered, there was a wide expectation that 
the Joint Committee on Atomic Energy, 
which had ordered design studies on three 
types of nuclear plants in the 200- to 300-Mw 
range, would now try to legislate federal con- 
struction of one or more of these. 

And when Chairman John McCone of the 
Atomic Energy Commission came up with his 
own budget request of $85-million for the 
civilian reactor program, top Democrats 
quickly labeled it as “pitifully inadequate” 
and promised to authorize additional 
projects. 

Yet, the Fiscal 1960 Authorization Bill 
which appears ready to win approval by the 
Democratic-run Congress is a moderate $100- 
million package which contains little that is 
offensive to either AEC or investor-owned 
electric utilities. 


What happened? 
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handling; it is followed by suggestions for getting your 46¢ worth, 
as well as cutting costs . . . The right decision on what to keep or 
throw away in your salvage operations spells profits (p 62). 


A. B. Chance Co unveils its new line of power cutting tools... New 
GE pole-type distribution transformers carry 20% extra peak load 
with no sacrifice in life expectancy (p 63) . . . Petersen Engineering 
Co’s portable tensioner and powered reel carrier are latest develop- 
ments in tension-stringing equipment (p 64). 


Interrupter for metal-enclosed switchgear can break 600 amp without 
external arcing or smoking . . . Motor controller for squirrel-cage 
motors are available in two new NEMA classes . . . Pole jack speeds 
pole pulling and has long-life features (p 77). 


Is normalization a lost cause? After five years, the question of what 
utilities should do with liberalized depreciation remains unanswered, 
but a strong current of feeling emerged from the National Con- 
ference of Electric & Gas Utility Accountants that the choice boils 
down to either accepting a form of “flow-through”, or else passing 
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up its benefits altogether (p 69). 


To find the answer, look at three basic 
factors: 

e The recession has faded, and in Washing- 
ton the lawmakers feel big spending is no 
longer good politics. 

This has helped the Budget Bureau to 
stick by its guns in insisting that no more than 
$100-million be authorized this year for the 
Civilian Reactor Development Program. 

And President Eisenhower, exercising a 
more vigorous leadership than at any time in 
his six years in office, has proved by his suc- 
cessful veto of the REA Reorganization Bill 
that he can make his hold-the-line philosophy 
prevail. 

@Sen Clinton Anderson (D—N. M.), Chair- 
man of the Joint Atomic Energy Committee, 
has not felt he could afford to become in- 
volved in a serious tug-of-war with the present 
AEC chairman at the same time he is bitterly 
fighting the confirmation of Admiral Lewis 
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Strauss, the old chairman, to be Secretary of 
Commerce. 

Also, due to sincere efforts on the part of 
both men, they have developed a friendly 
relationship which encourages compromise. 

e With power reactor development pro- 
grams being soft-pedaled and delayed all over 
the world, it becomes increasingly hard to 
justify acceleration of the U. S. effort for the 
sake of preserving “world leadership.” 

In addition, the pending legislation in- 
cludes two projects for rural coops and mun- 
icipally-owned power companies. Thus, the 
public power bloc can’t say it’s being left out 
of the program. 

So much for 1959. It could be that spend- 
ing in 1960, an election year, will again be 
popular. But one factor working against the 
advocates of a big federal plan then will be 
that fully three commercial atomic plants in 
100-to 200-Mw range will begin operation. 
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Automatic data logging in steam stations shows an installed cost of about $0.50 ' 
per kw for two 200-Mw units. Conservatively, this application could - 
save at least $52,000 annually in cost of labor and fuel. Numerous indirect 
benefits include a smaller control room, greater efficiency and accuracy in 
paperwork handling, and greater plant reliability. F. A. Ritchings, Ebasco 
Services Inc, EXO Section, SEE Belleair, Fla., April, 1959. 


Higher and higher voltage is the trend today in transmission lines. Looking 
ahead to the time when these higher voltages will be reality, system 
planners must include this eventuality in their long-range planning. 
Associated problems will not be unlike those which have confronted 
the utility industry for many years but their solutions may be harder to 
determine. Public Utilities Fortnightly, May 7, 1959. 


NUCLEAR NOTES 


Pa aA nN ATS Min 


New Production Reactor (NPR) using a graphite moderator and intended 
for the production of plutonium but incorporating features that will 
permit addition of electric power generating equipment, if desired, is 
to be constructed at Hanford, Wash., under AEC contract by Kaiser 
Engineers. Design and engineering is being performed by GE, the 
prime operating contractor at Hanford. Atomic Energy Commission. 


An atomic-powered electric and heating plant that can be knocked down for 
air transport is being designed and built by the Martin Co under a cost 
plus fixed fee contract, jointly financed by the Air Force and AEC, 
estimated to run $5,387,450. The plant will be installed at Sundance, 
Wyo., AFB. Atomic Energy Commission. 


Organic liquids as reactor coolants have been attracting growing | 
interest. They cost 40¢ a pound compared with $28 for heavy water. i 
Such coolants could prove economically attractive in small and medium 
size nuclear power plants. They have a high boiling point permitting a 
low-pressure system in the reactor. They are less corrosive than water 


at higher temperatures permitting use of more normal structural materials. < 
But they are affected by radiation and require replacement. To further 
evaluate their use, Atomic Energy of Canada, Ltd, announced a 
$600,000 contract for design study of a reactor called OCDRE; Organic 7 


Cooled, Deuterium-moderated Reactor Experiment. Canadian Weekly 
Bulletin, Dept of External Affairs, Ottawa. 
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Kyle Type S Load Transfer Controls 
Give Economical Service Continuity 


L-M new Type S control provides automatic load transfer for 
installation where a continuous power supply is a must. 


The new Kyle Type S Automatic Load Transfer Control is a self- 
contained system, working with oil switches or reclosers to provide 
maximum service continuity with a minimum of investment. It pro- 
vides a primary radial system with reliability approaching that of a net- 
work system at only a fraction of the cost. It is most economical com- 
pared to any other load transfer system. 


The Type S is a preassembled, prewired packaged control, in a 
weatherproof cabinet. It is suitable for installation at hospitals, shop- 
ping centers, industrial plants—wherever continuity is important. 


Designed for use with Kyle Type NR and VR oil switches or Type R 
and W reclosers, it provides a wide degree of variation in the selection 
of the power feeder. Since the control and the switches or reclosers are 
separate from each other, power can be supplied to the load by oper- 
ating either switch or recloser manually, while the system is being in- 
stalled or maintained—no need for service interruption. Switches and 
reclosers have self-contained operating mechanisms. 


This control, by sensing the voltage on one phase of each source, 
actuates the motors or solenoid operators of the oil switches or re- 
closers, and connects the distribution feeder to the desired source. 


Time-delay relays are adjustable through a wide range to insure co- 
ordination with backup protective devices and to prevent oil switches 
from opening when a fault occurs. 


Contact your L-M Field Engineer or write Line Material Industries, 
Milwaukee 1, Wisconsin. In Canada: Canadian Line Materials, Ltd., 
Toronto 13, Ontario. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 








Kyle Switchgear 





















Choice of Operating Sequences Illustrating 
the Versatility of Type S Control 


1. Transfer to the alternate source, after a time 
delay, when the preferred source is de-energized 
and voltage is present on the alternate source. 


2. Transfer back to the preferred source auto- 
matically, after a time delay, when normal volt- 
age is restored to the preferred source. 


3. Elimination of the second outage by parallel- 
ing sources when returning the load to the pre- 
ferred source. 


4. Holding load on the alternate source after 
normal transfer from the preferred source. 
(Manual operation is required to transfer load 
back to the preferred source.) 


5. Manual transfer. 

6. No-preference operation for 
use when either source is consid- 
ered desirable for continuous load 
supply. 


NEW L-M TYPE S CONTROL. 
Automatic load transfer switch pro- 
vides continuity of service ... with 
minimum of dollar investment. 








398 





DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE AND CONDUIT 














KYLE TYPE R heavy-duty 3-phase recloser. Avail- 
able in 12 current ratings from 25 to 400 amperes, 
2.4 to 14.4 kv. Interrupting ratings up to 6,000 
amperes at 4.8 kv. Note that the trip-free operat- 
ing lever functions both for manual opening and 
manual closing. Further, this lever is a lockout 
position indicator when in the down position. 













§ 


KYLE TYPE W heavy-duty 3-phase recloser is rated from 100 to 560 
amperes, 2.4 to 14.4 kv; interrupts up to 12,000 amperes at 4.8 kv, 8,000 | 
at 14.4. Can be unbolted from mounting frame easily with common _ 
wrenches; no wrench extensions or unusual tools required. 










Kyle Types R and W Heavy-Duty Reclosers a 
Offer Unmatched Features and Operation 


Dial your operating sequence! Finger-tip, positive, pretested indexed positions 
for: (1) timing; (2) operating sequence; (3) number of operations to lockout. 


With more extensive recloser engineering 
and field experience than any other manu- 
facturer, Kyle has produced in the heavy- 
duty Types R and W reclosers, apparatus 
that is completely unmatched by any similar 
products now available. 


Kyle reclosers offer many advantages in 
Operation that make coordination easier 
and more exact; reduce burndowns; and 
thus improve service continuity. 

The Kyle operating mechanism is readily 
accessible. Contacts are visible and may 
be inspected when open. Coils may be 
changed in the field. The number of fast 
curves may be selected and changed simply 
by turning a dial. Two retarded curves are 
precalibrated at the factory, so no “‘cut and 
try” adjustments involving expensive test- 
ing time are needed if the user desires to 


change from one retarded curve to the other. 
Every Kyle Type R and W is completely 
and accurately factory precalibrated on all 


of its time-current characteristics, not just § 


the single characteristic specified on the 
order. Actually, every R and W has over a 
hundred factory timing-test operations. 


Let Us Supply Bulletins 

These are some of the many superior 
design and operating features that make the 
Kyle Types R and W the best reclosers on 
the market. Ask the L-M Field Engineer 
for complete information. A large library 
of literature is available—on application, 
operation, and maintenance. He will be 
glad to supply whatever you can use. Or 
write Line Material Industries, Milwaukee 
1, Wisconsin. In Canada: Canadian Line 
Materials, Ltd., Toronto 13, Ontario. 





MECHANISM WITH TANK LOWERED. 
With the Kyle unit, the recloser frame can 
raise or lower the entire recloser, or lower 
the tank only, for inspection or mainte- 
nance. Kyle reclosers are completely self- 
contained; no additional external power 
source is required to operate them. 
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OSCILLOGRAM shows typical example of 
current interruption. Maximum clearing time 
over most of fault current range for the 
Type R is 2 cycles; 2'2 cycles for the W. 
This is total, starting at the instant the 
fault occurs, and includes sensing, opera- 
tion, and final are quenching. 


THESE RECLOSERS may be set for 2, 3, or 
4 operations to lockout by simply re-index- 
ing the lockout bar. Changing the easily 
accessible dial permits selection of 0, 1, 2, 
3, or 4 fast operations. Any remaining 
operations to lockout will then be the de- 
layed operations on the B or C curve, 
whichever is selected. 


DOUBLE-BREAK CONTACTS with oil cross- 
blast arc extinction. In the open position 
the contact tips are accessible for visual 
inspection—no disassembling necessary. 
Contacts cannot fall closed. 


CHANGING THE SERIES TRIP SOLENOID, 
which determines the tripping current, is 
easily done in the field. Both reclosers are 
available in a wide range of tripping cur- 
rents, affording a wide degree of applica- 
tion and permitting proper feeder protec- 
tion as the load changes. 





FOR CHOICE OF time-delay curves it is 
only necessary fo loosen this thumb-screw 
and index the adjustment bracket to the 
curve desired. Both retarded curves have 
been test-board-calibrated, and no ‘cut 
and try" adjustment is necessary in chang- 
ing to the other curve. 





are available as an accessory. These are 
mounted on the outside of the tank, where 
terminals are accessible by means of a 
screw plate. No untanking necessary. 
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TE iN SECONDS 


RIGID SUBSTATION MOUNTING FRAME. Wind- 
lass hoists recloser to any desired height without 
additional equipment. Since entire mechanism is 
suspended from the head, the recloser frame can 
raise or lower entire recloser, or lower the tank 
only, for easy inspection or maintenance. 
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Kaiser Engineers can design and build your power 
plant quickly, economically. 


™ A 475,000 KW power plant in Louisiana. America’s 
Engineering Test Reactor in Idaho. A 100,000 KW 
industrial steam power plant in Pennsylvania. The en- 
gineering study for the AEC'’s Gas Cooled Graphite 
Moderated Power Reactor. A $10,000,000 dual- 
purpose process steam and power plant. New nuclear 
development projects in Europe, Asia and Latin Am- 
erica. This is Experience—electric power from both 
nuclear and fossil fuels. To which Kaiser Engineers 
couples Ingenuity to pioneer, to develop new methods, 


to achieve efficient plants quickly, at low cost. For 





experience, ingenuity, and a cost conscious approach, 
960,000 pounds/hour steam generator plant producing 


process steam, compressed air and 31,250 KW of elec- ; 
tricity for alumina plant. Designed and bulit by KE. call or write KE. Today. 


0st ns KAISER ENGINEERS “"2itcers-contractors 


Division of Henry J. Kaiser Company « Oakiand 12, Californias New York, Pittsburgh, Washington, D.C., 






Buenos Aires, Caicutta, Montreal, Rio de Janeiro, Sydney, Tokyo 
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Exclusive electrical and manual 
stored-energy closing mechanism. 
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Safety—(a) interlock prevents move- Flexibility—each stage of auxiliary Accuracy — direct acting series-trip 
ment of closed breaker; (b) latch pre- switch assembly is individually adjust- device is set easily, using calibration 
vents rocking past disconnect position. able without disassembly. scale and adjusting knob. 


Allis-Chalimers all-new 600-volit 
, ‘ metal-enclosed switchgear 
detail for 75,000-ampere interrupting service 


faiue in 


Just a few of the operating... safety ...and application features of 
A-C’s new design are shown. There are many other features that will 
interest you, such as unitized construction, the use of polyester glass 
insulation, and spring-held dust seals. 

Get the details! Contact your nearby A-C office or Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


thy, 
<AC) 
aos. ALLIS-CHALMERS 
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You can count on Bethlehem’s new ‘‘D’’ bethanized 
coating for long service even in highly corrosive atmos- 
pheres because it is four times the weight of the old 
reliable ““A’’ bethanized coating. The ‘‘D” coating, 
applied to the wires of Bethlehem strand by a special 
electrolytic process, is not only a heavyweight; it’s also 
uniform in thickness: 

With the addition of the ductile, 99.9 pct pure zinc 
“D” coating, Bethlehem now offers four weights of 
bethanized coating. The ‘A’ coating, although the 


--- outilasts 
“A” coating 
4 tol 


lightest, is adequate for most applications where atmos- 
pheric conditions are good; the ““B” coating is twice as 
heavy; the ‘‘C”’ coating is three times as heavy. 

Perhaps you'd like to know more about Bethlehem 
strand. Or you might like to know which coating weight 
will give you best results. If so, please feel free to get in 
touch with our nearest sales office: 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Caliband Control 





Adds accuracy * Cuts human error + Saves time 


For the first time you can adjust or test voltage level without changing customer 
voltage or interrupting regulating service. In addition, human error is eliminated 
because compensator elements need not be set to zero before testing voltage level 
Caliband control does it automatically. All of this saves time. 

Caliband unit makes Allis-Chalmers regulator controls simpler to set and more 
accurate. 

Caliband control is standard on all Allis-Chalmers regulators. It may be pur- 
chased separately, however, for use in adjusting or testing voltage level on earlier 
model Allis-Chalmers regulators on your system. 

See it in action! Caliband control can be demonstrated on your desk with an 
actual unit. Contact your nearby A-C office or Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 





Coliband is an Allis-Chalmers trademark. 


Originators of 54% step regulators ALLIS-CH ALMERS ) 
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NEW IDEAS IN CHEMICAL CLEANING 


Citric Acid -- Dowell’s New Service for Cleaning 
Stainless Steel Process Equipment 


Now, for the first time, plant operators can be sure 
of a new degree of safety in the cleaning of their 
pressure units containing austenitic stainless steel— 
for example, heat exchangers, stainless-clad pressure 
vessels, atomic reactors, and supercritical-pressure 
steam generators. Citric Acid service by Dowell 
provides a new, effective method for these special 
chemical cleaning situations. 

The Citric Acid used in Dowell chemical cleaning 
is inhibited with an exclusive chloride-free inhibitor. 
Cleaning with this new field-proven solution assures 
a chloride-free solvent system, and thus helps prevent 
chloride stress-corrosion cracking. 

Dowell Citric Acid also provides other significant 
advantages: Citric Acid stabilizes dissolved iron and 
helps prevent precipitation of insoluble iron com- 
pounds when neutralizing chemicals are used. Flushing 


of the unit is not as difficult when Citric Acid is used. 
Citric Acid is especially suitable where stainless steel 
and other metals are used together in construction 
of the unit. 

Citric Acid cleaning with a chloride-free inhibitor 
is just one of the new ideas from Dowell research. 
Other recent contributions include the new “white 
glove” standards of cleanness, copper removal agents 
and the new jetting device for cleaning heat exchanger 
tube bundles. 

Ask your Dowell representative about Citric Acid 
service and Dowell chemical cleaning programs for 
your plant equipment. Dowell, the leader in chemical 
cleaning service and research, operates in every major 
industrial area through 165 offices and _ stations. 
Dowell, Tulsa 1, Oklahoma. 


Chemical cleaning service for all industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 
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Reduced Size and Weight 
Cut Installation Costs 


Smaller vault requirements per kva is 
another economy advantage of this re- 
designed unit. With more compact units 
to handle, work crew efficiency js in- 
creased. And, of course, increased kva 
may be installed in existing vaults. 
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Corrugated tank surface 
simplifies cleaning and painting 


Fluted tank design with its flowing surface continuity adds 
years of serviceability because: (1) Sharp corners and crev- 
ices are eliminated. (2) Easy visual inspection facilitates 
checking surface condition. (3) When required, recondition- 
ing is simplified. 

The proved maintenance economy of corrugated cooling 
surfaces is just one of the many more-for-your-money features 
of the new Allis-Chalmers network transformer. 

For complete information, call your local Allis-Chalmers 
representative or write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


» ALLIS-CHALMERS 
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ON POLE LINE 
HARDWARE 









Thousands of items like 
these are available for 
fast delivery. 














Advanced designs in pole line 
hardware, like the single bolt 
808 Guy Guard... the 

new mechanically-wedged fiber- 
glass strain insulator. . . 
and brand new ideas in 
brackets and wireholders, 
as well as standard pole 
line hardware, are 

carried in Chance 
ServiCenter stocks. 






Here is the Chance New York ServiCenter, 
one of ten located from coast to coast. 










Strategically located Chance 
ServiCenters put stocks and 
service within easy reach 


From anchor to pole top—Chance makes everything 




















you need in guying materials and pole line hard- 
ware. Now, ten new ServiCenters put these Chance 
products within one-day shipping distance of the 
great majority of Chance customers and distributors. 
Contact the Chance ServiCenter in your area for 
prompt quotations, product information, technical 


assistance and fast delivery. 
The easy way to find pole line hardware informa- 
tion in a hurry... Check your Chance “‘dictionary 


style” Catalog Pages. 
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CENTRALIA, MISSOURI 
A. B. Chance Co. of Canada, Ltd., Toronto 





CP59-9 






LRERLHS ABROY SRE De IRIN SRA RRS SF BEE MEER RIES RE PER ERE I EN MR SI 





June 1, 1959 @ ELECTRICAL WORLD 








a a at a 


—_— 


bes” 


BE egg RE 


ae ae 
ae, pag 





600-VOLT 


CURRENT 
TRANSFORMER 





Easy to install... 
even easier to maintain | 





Install in minutes — Thru-type design eliminates bolted primary con- Hl 
nections. Mount it in any position. No hangers or enclosing boxes are \ 
required. Large oval window holds two 750 MCM insulated cables. 


No maintenance needed — Molded of epoxy-resin, this transformer 
never needs painting. It has excellent dielectric properties and can with- 
) stand wide temperature variations and severe mechanical shocks. 


| Get the complete story from your A-C man or write Allis-Chalmers, 
{ Power Equipment Division, Milwaukee 1, Wisconsin. 
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For the U.S. Army Missile Master— 


Command:- 


SeC Metalclad 
Switchgear is 
used on the 
primary power 


supply 





At Fort George G. Meade, Maryland, this 
vital electronic installation collects informa- 
tion on the location of aircraft, presents this 
information on displays for decision, and 
then distributes selected data to NIKE mis- 
sile batteries in a large defense area. The 
high-voltage power supply for the radar 
and electronic devices uses S&C Metalclad 
Switchgear for primary protection and 
switching. 

Specified as part of this ultra-reliable nerve 
r center of the Nation’s defense are S&C 
HN Metalclad Switchgear units, using Power 

\ 
i 


Fuses and Load Interrupters. See inset, left. 
nN Such installations will be used in many 
| 


areas throughout the United States, where 
NIKE installations protect population and 
industrial centers. 


For further information about S&C Metal- 


clad Switchgear, write ta S&C Electric 
Company, 4421 Ravenswood, Chicago 40, III. 


Missile Master Power Substation showing S&C Metalclad 
Switchgear. The principal contractor: The Martin Company, 
Orlando, Florida, with Airborne Instruments Laboratory, 
American Machine & Foundry Company. 
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Today’s 
biggest 
condenser 


200,000-square-foot condenser now in operation 
at Fisk Station of Commonwealth Edison 


Some man-sized problems were presented by this unit...not the 
least of which were shipping and erection. Special Allis-Chalmers 
well-center cars permitted shipment of the entire shell in only four 
sections. Special alignment techniques developed by A-C cut installa- 
tion time. 

Today it serves a 327-mw Allis-Chalmers steam turbine generator. 
Note the compact, space saving rectangular shape pioneered by Allis- 
Chalmers and made practical by the A-C guided-flow condenser design. 

For help on your condenser problems, large or small, contact your 
nearby A-C office or Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


(<> ALLIS-CHALMERS 
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New ‘Testing Facilities 














give accurate test data for utilities, 
precise evaluation of design ideas 


oe 


ki 
ee 
a 








| NEW CURRENT CYCLING LABORATORY 
features virtually draftless air conditioning and 
| a means of closely controlling ambient tempera- 
tures throughout the test area. Control of these 

se factors permits truly precision testing of con- 
nectors. This photo shows Blackburn laboratory 

PART OF THE CONTROL PANEL ae f ; 

of Blackburn's recently completed technicians taking resistance and temperature 
current cycling laboratory. John A. measurements of test connections. These new 
| ee Way Vin Pooustont facilities permit testing of more than 500 con- 
observe tests in progress. nectors simultaneously. Advanced testing facili- 

ties like these enable Blackburn to provide you 
with the proper fitting for every operating 
condition. 
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THE GENERAL LABORATORY, a portion of which is shown 
here, is the scene of a great variety of tests. Hardness, yield 
and breaking strength of parts such as castings, bolts, etc., 
are determined. Special equipment is available for pull-out 
or holding force evaluation of all fittings. Clamping force 
measurements giving the relationship between tightening 
torque and the force exerted by the connector on the 
conductor are made here. Microscopic examinations and 
special electrical resistance measurements are routine. 
Tests like these give Blackburn fittings great dependability. 





SALT FOG CHAMBER, where tests may continue for 
hundreds or even thousands of hours. Here salt fog 
tests are made on wire connections. Test conditions are 
made in accordance with ASTM specifications. Elec- 
trical resistance measurements and visual observations 
are recorded at regular intervals during the tests. 


Look to 
BLACKBURN 

for 
fest-engineered 
electrical fittings 
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THE CHEMICAL LABORATORY is the center for tests 
to control various chemical process solutions used in 
production. Electroplating, etching, and metal cleaning 
solutions are regularly tested here. In addition, special 
surface treatments are evaluated for friction control and 
corrosion protection. Thus, this laboratory assures con- 
tinuous control of quality. 


OUTDOOR EXPOSURE RACKS permit long-term ex- 
posure tests which often yield valuable information on 
weathering resistance not accurately obtainable from 
more highly accelerated tests. Specimens on these racks 
generally remain on test for at least a ten-year period. 


JASPER 
BLACKBURN 
CORPORATION 
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GOT AN INSULATOR CORROSION PROBLEM ? 


Competent transmission system design calls for selection of 

components matched to each other in useful-life-expectancy. i 
It often is the case, in areas of salt spray and/or industrial } 
contamination, that rusting out of suspension insulators may : 
be the first sign of a line “wearing out’”—years before con- 1) 
ductors or structures are in need of replacement. For such ; 
lines now being constructed or planned, the need for high- ) 
line maintenance or future reinsulation—and its high cost in } 
skilled labor, transportation, and materials—can be avoided. i 


Lapp suspension insulators are available, on specification, 
with cap and bolt components in a variety of corrosion- 
resistant alloys. We now have a lot of test data and installa- 
tion records to help us, and you, to predict performance of 
these metal parts over periods of varying conditions of 
weather, concentration of corrosive action, prevalence of 
contamination, leakage currents and corona. Ask your Lapp 
representative about it—or write direct to us, 
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the porcelain is ‘forever’ | 


Lapp vacuum process porcelain, with balanced compression- 
glaze “fit,” has been proved—over millions of pieces, in 
thousands of shapes—the “most dependable insulation mate- 
rial on any system.” Suspension discs are offered in standard 
(15,000-lb.) strength, high (25,000-lb.) strength, and heavy- 
duty shells. Fog-type units in same standard and high 
strength ratings, for either 534” or 6/2” spacing. 


the hardware by specification | 


FORGED STEEL hot-dip galvanized, standard for caps and 
bolts. Smooth contours and uniformity of galvanizing have 
improved corrosion resistance over earlier insulators. 


MALLEABLE IRON for caps only. Hot-dip galvanized, it is 
approximately equivalent to standard forged steel in cor- 
rosion resistance. 


LOW-ALLOY STEEL hot-dip galvanized. For caps and bolts. 
Offers four to six times greater resistance to corrosion than 
forged steel. Nominal price premium. 


DUCTILE NI-RESIST for caps only. Considerably lower in 
cost than stainless, is second only to stainless in resistance to 
most forms of atmospheric corrosion. 


STAINLESS STEEL has highest resistance to corrosion of any 
material, Used principally for bolts, can be furnished for 
caps where severity of operating conditions justify the cost. 


By 


ALUMINUM-SILICON-BRONZE for caps and 
bolts under special chemical atmospheres 
where its resistance exceeds that of stainless. 






Lapp Insulator Co., Inc., LeRoy, New York. 








5. 


in 


ay 
or 
st. 


nd 


res 


ess. 


rk. 





A MESSAGE TO AMERICAN 


INDUSTRY °* 


ONE OF A SERIES 


One Battle We’re Losing 
-And Why 


Lest it seem self-serving, we of McGraw-Hill, as 
publishers, have hesitated to make the follow- 
ing statement about the “Battle of the Books.” 
However, our reticence has been overcome by 
our conviction that it is greatly in the national 


interest to have much wider public understand- 
ing of the nature of this battle. This conviction 
is strengthened by the fact that many, not in 
the publishing industry, believe in the impor- 
tance of this battle and, further, by the fact that 
it is a battle which the United States is losing. 





The United States is losing an important 
battle — a battle of knowledge and ideas, waged 
with books. It does not have the excitement of com- 
petition in scientific achievement, nor the urgency of 
a diplomatic crisis, nor the obvious economic signifi- 
cance of a struggle for export markets, But our success 
or failure in this battle of knowledge and ideas may 
well have a decisive bearing on these more spectacular 
aspects of international rivalry. 

The Russians know this. About a decade ago, they 
started a program to build up their export of books, 
the most durable and penetrating way of communicat- 
ing knowledge and ideas. By 1957 the Soviet Union 
was exporting 30 million books, one-and-a half 
times as many as the United States. Many of these 
books are printed in English, and all are in languages 
of the non-Communist world. 

In the languages of the Near East alone, the Rus- 
sians printed and distributed 413,600 books in 1957, 
as compared with 166,415 in 1956. In India, Russian 
textbooks on engineering are to be published in Eng- 
lish under a technical aid agreement signed in Moscow 
last December, 
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‘“‘Trade Follows The Book’’ 


Books are in the advance guard of the Soviet 
political and economic challenge to the free 
world. With books go ways of thinking — about 
government, about education, about management, 
about science and technology. If these books do their 
job effectively in the training of those who will be- 
come a nation’s leaders, they will provide the basis for 
political and cultural understanding and also, in the 
future, for trade. 

The Russians are not the first to discover this rela- 
tionship. Britain, which lives by trade, has tradition- 
ally exported more of its book production than any 
other nation. Today it exports one book in every two 
produced. The British have a favorite dictum: “Trade 
follows the book.” They have proved its accuracy. Now 
the Russians are trying to make this same principle 
serve their purposes. 

Where does the United States stand in this competi- 
tion for men’s minds? In number of books, it trails far 
behind the Soviet Union — exporting roughly 20 mil- 
lion books, against the Russians’ 30 million. As a pro- 
portion of our total output of books, our exports 
amount to only 10% — against Britain’s 50%. 


The Russians’ Advantage 


U.S. book exports have grown in the years since 
World War II, from approximately $11,000,000 in 
1946 to $35,000,000 in 1958 (both figures excluding 
Canada). But in expanding book exports, the Amer- 
ican publishing industry faces two major obstacles: 

(1) The comparatively high cost of produc- 
ing a book in the United States, which puts its price 
well beyond the reach of many students, teachers and 
businessmen in other countries; and 

(2) The shortage of dollar exchange in many 
countries, which means that importers can pay for 
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books only in currencies that are of little use to Amer- 
ican publishers. 

The Russians have neither of these problems, Soviet 
publishing is state-subsidized, and exported books are 
sold for nominal sums paid in the currencies of the 
importers. As these books serve the political and 
economic purposes of the Soviet Union, they are 
cheerfully sold on giveaway terms. 

The American publishing industry, on its 
own, is making vigorous efforts to increase the 
distribution of American books in other coun- 
tries. Leading U.S. publishers and their agents have 
offices and salesmen in the major countries of Asia, 
Africa and Latin America. Several publishers have 
begun to reprint textbooks in Asia at one-half to one- 
third of their U.S. costs, thus making them available to 
the students in Asian countries at prices they can more 
nearly afford. And the American paperback has be- 
come a symbol of low cost in popular books. But 
neither of these devices is practicable for serious cul- 
tural, technical, scientific, educational and professional 
books, which require durable, hard-bound and neces- 
sarily expensive editions. Despite their great impor- 
tance to those who need these books, the demand for 
them is simply not large enough to warrant low-cost 
publishing methods. 

Government agencies also have increased the avail- 
ability of American books. The United States Informa- 
tion Agency and the International Cooperation Ad- 
ministration have placed American books in libraries 
overseas, donated them to educational institutions and 
presented them to key individuals in the industries and 
governments of the developing countries of the world. 
But these programs are small in relation to the need. 


A Modest Program 


An unusual and little-publicized Government 
program has helped American publishers over- 
come the other major obstacle to the export of 
books — the shortage of dollar exchange. This is 
the Informational Media Guaranty (IMG) program, 
administered by the United States Information Agen- 
cy. It enables publishers of books judged to be worthy 
of the American way of life to sell their books, for 
local currency, in countries such as the Philippines, 
Formosa, Vietnam, Burma, Indonesia, Pakistan, Tur- 
key, Israel, Poland, Yugoslavia, Spain and Chile, 
which would otherwise be unable to buy these books 
because of their shortage of U.S. dollar exchange. 

The IMG program is not a giveaway. Publishers 
have to sell their books, and customers overseas have 
to want them enough to buy them at full prices. IMG 
merely guarantees that the exporting publisher receives 
in dollars the payments he collects from his customers 
in their currency. The program costs very little in 


terms of our total foreign aid program, or in terms of 
what it accomplishes. In ten years it has made possible 
the sale of $150 million worth of books, magazines and 
films to countries of key economic and strategic im- 
portance at a cost of only $10 million. 

The IMG functions through a revolving fund. For- 
eign currencies are exchanged for dollars, and the 
foreign currencies in turn are resold to replenish the 
supply of dollars. The net cost is the small but un- 
avoidable loss on resale of these foreign currencies. 
Over the ten years of this program, the IMG revolving 
fund has shrunk from its original $28 million to $18 
million, $10 million of which is in unconverted for- 
eign currencies. 

If this modest but vitally important program 
is to be continued, Congress must appropriate 
the money necessary to rebuild the revolving 
fund. This would ensure that any country approved 
by the State Department and willing to sign an agree- 
ment to buy American books, at their full price, with 
its own currency, could do so, Last August, Congress 
reduced a requested appropriation for this purpose 
from $7 million to $2’ million. To continue even at 
its present reduced level, an appropriation of $32 
million is needed. To realize the full potential of IMG, 
the revolving fund must be restored to its original level. 

If the IMG program is not continued, with adequate 
financial support, some countries whose friendship 
and understanding we seek today and with whom we 
hope to build a trading partnership in the future will 
have to reduce their purchases of American books to a 
trickle. These are countries where school teachers, 
college professors, students, engineers, doctors and 
businessmen need and want to buy American books. 
The loss will be not only theirs, but ours as well. For it 
will deprive the U.S. of one of its most effective, and 
least costly, means of communicating knowledge and 
ideas and understanding of the American way of life. 


This message is presented by the McGraw-Hill 


Publishing Company to help increase public 
knowledge and understanding of an important 
national problem. Permission is freely extended 
to newspapers, groups or individuals to quote 
or reprint all or parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC, 
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| There's no seal 
like a 


nitrile seal... 


| used at all gasketed 

| joints of air-tight, moisture- 
| poof POLE STAR 
) distribution transformers. 

| Properly compressed for 

| maximum sealing effective- 
i» ness, oil-resistant nitrile 
gaskets add years to 

Pole Star life. 







Pennsylvania 
Transformer 
Division 


McGRAW-EDISON COMPANY 







Canonsburg, Pa.—Greater Pittsburgh District 
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The tilt’s in your favor 


| when you ue CONDEX 


color 
the new coded armor 


New, color-coded Simplex aluminum CONDEX interlocked armored cables 
permit maximum efficiency and flexibility in plant layout planning, 


and they make installation and maintenance easy. 


Simplex CONDEX, with armor of galvanized steel, aluminum, bronze, 
or stainless steel, can be applied over cable cores of up to 4” 


or more in diameter. 


In many thousands of installations, Simplex CONDEX has proved its 
flexibility, and its great resistance to crushing and mechanical damage. 
Operates efficiently even in extremes of climate and temperature. 


Write for detailed specifications folder. 


A 
“eer, 1. ce 


WIRE & CABLE COMPANY 


79 Sidney Street, Cambridge 39, Mass. 
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SIT aie 
either 1's or 2”, 
of high tensile 
CUT mle Leveling 
elt Mallia] pad. When 
relma thas ele WT alia 


aluminum mounting leve], 10° tilt is 


No painting — Ue TLE provided. 
gre Date . a 


Formed 
housing of 


Two 
stainless steel 
Tolle 3 Mr i eK. adjusting screws 
Latch ae . +t LE 6S, * and stainless 
Tay steel U bolt 
and nuts 


Tue tall el llol eM higeai lame (tis lille iel a 
maximum efficiency. Separate Refractors 


used for IES Type II and III distribution PHILA. ELECTRICAL & MFG. CO. 
P. O. Box 8359, Phila., Pa. 


Please send Bulletin 122 on Pemco’s New 400 watt 
Mercury Luminaires to 


Name 


Title 


PHILADELPHIA ELECTRICAL & MANUFACTURING COMPANY 


1200-36 N. 31st STREET PHILADELPHIA 21, PA P. O. BOX 8359 
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Completely unattended, GOO0O 
KW Electro-Motive Plant is on 
the line at full power in ninety 
seconds or less 


A signal from a central dispatching point brings Electro-Motive 
Peaking Power on the line where it’s needed—near the load. Within 
90 seconds from the push of a button, you can satisfy peaking or spin- 
ning reserve requirements. It starts, synchronizes, goes on the line, and 
steps up to full power output completely unattended. No warm up period 
is needed, no prior preparation is required. 


The Electro-Motive Peaking Plant is an outdoor, sound-deadened, 
weather-proofed plant ready for easy installation anywhere on the sys- 
tem—right at the step-down substation serving the load. No expensive 
building or foundation work is required. 


Unitized, self-contained design allows: 


e low investment cost. .$85 per KW, f.o.b. factory 
¢ low installation costs. .less than $15 per KW 
¢ flexibility in meeting site limitations 


¢ adjustment in capacity at very low incremental cost 


An Electro-Motive 6000 KW Peaking Plant can be operating on 
your system in less than 5 months time—4 months lead time plus 10 
days for installation. 


For complete details, see your Electro-Motive representative. 


eo 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS :- La GRANGE, ILLINOIS 


Sales-engineering offices: Chicago, New York, St. Louis, San Francisco 


es 
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in Canada: General Motors Diesel Limited, London, Ontario 
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Blister-Proof...like KERITE CABLE 


SSCSOSSSHESSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSESSSESESSSSSESESESESSESSESSSSESEEEES 


It’s keri te that makes the difference 


SOSSSSSSSSSSSSSSSSSSSSSSSESSSSESSSSESESSESESSSSSSSSHSSSESESSHSHSESEHESSESEEEOSCSE 
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KERITE CABLE dp 


30 Church Street, New York 7. 
Branches in Ardmore, Pa., Boston, Cleveland, Chicago, 
Houston, St. Louis, San Francisco, Glendale, Cal. 
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Editorial Comment 


JUNE 1, 1959 


What Happened to the Big Reactors? 


Completely missing from the atomic power construction bill that went to the 
Joint Committee on Atomic Energy for approval late last month was any project 
tied to the four recently-completed design studies for reactors in the 200 to 
300 Mw range of the boiling water, pressurized water, heavy water, or organic 
cooled types. 

Industry observers see in this signs that AEC Chairman J. A. McCone has 
won his fight to limit the government’s role to the construction or encouragement 
of reactors in the intermediate-size prototype range, leaving the larger plants 
wholly to private industry. 

There are two possible explanations that account for passing over the recom- 
mendations of the four “big reactor” study teams; one of them is political, the 
other economic. 

On the political front it is recognized that there has been a change in the 
Washington atmosphere since last year. Worry over the recession has gradually 
changed to worry over inflation. President Eisenhower has put Congress on 
notice that he will veto bills which seriously challenge his balance-the-budget 
philosophy. 

But perhaps more important is the economic answer given by AEC for 
rejecting the big-reactor design study recommendations. The Commission said: 
None of the four “is likely to be competitive with conventional units of the 
same capacity” in any area of the United States where such large units could 
be used. The Commission concludes, moreover, that no “major difference in the 
cost of power” can be expected from one of the concepts over the other, except 
that the heavy water plant would run an estimated one mill per kwhr higher 
than the others. A cost differential of one mill per kwhr is probable between 
conventional power and the boiling water, pressurized water and organic cooled 
plants. 

Certainly the need for big power reactors from a strictly competitive view 
point is a long way off. AEC’s economic reasoning emphasizes this point 
unmistakably and in a manner that no one in Congress or out can afford to 
overlook. 


Biggest City Goes Out of Power Business 


Our congratulations to Con Edison for successfully negotiating the purchase 
of three city-owned power plants in New York City. 

. It would be difficult to conceive of negotiations more fraught with tedious 
political implications. The negotiations involved the effect of the sale on subway 
fares and drew opposition from the subway employees union. 

Yet with patience and a business-like approach, Con Edison went about its 
offers and counter offers. The utility won the support of five of the six major 
newspapers in the City. 

At the contract signing last month, Con Edison appeared also to have general 
public endorsement of its action. 
























































The complex question of federal 

vs state control over atomic energy 
has been getting a hearing in Con- 
And representatives of in- 
dustry, labor and public health or- 
ganizations have clashed openly. 
@A United Auto Workers spokes- 
man, atomic energy expert Leo 
Goodman, charged the Atomic 
Energy Commission with trying to 
“abdicate its responsibility.” Mem- 
bers of the Joint Committee on 
Atomic Energy, which is conduct- 
ing the hearings, have also criticized 
the AEC for not paying enough at- 
tention to the hazards of radiation. 
@ The Chamber of Commerce, on 
the other hand, claimed that a major 
portion of control, eventually in- 
cluding even jurisdiction over atomic 
reactors, should be turned over to 
the states. 
@ The AEC itself, prompted by gen- 
eral states’ rights feelings, made the 
first move to shift some of the con- 
trol to the states. A bill proposed 
by the AEC would give states au- 
thority to regulate the use of nuclear 
materials and radioactive by-prod- 
ucts for industry and medicine— 
when they are ready to assume the 
responsibility. Some critics assert 
this time will never come. 

The U. S. Chamber of Commerce 
said peaceful uses of atomic energy 
should be turned over to the states 
and that state control eventually 
should include control over power 
reactors. This was billed as the best 
way to foster industrial development 
of atomic energy. 

The Chamber spokesman, Wil- 
liam A. McAdams of General Elec- 


eress. 
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States Seek Clear Defined | 


Criticized for inattention to radiation hazards, the AEC 


proposes bill to transfer some authority to states when 


tric Co, said states should have con- 
trol over dumping of atomic waste 
within their own borders. The AEC, 
he said, should be limited to dis- 
posal of wastes in the ocean or of 
concentrated wastes that might “go 
critical” and explode. 

When asked about dumping of 
radioactive wastes into streams that 
cross state lines, McAdams said the 
states and regions could handle that 
problem. “If they don’t accept the 
responsibility,” he said, “the federal 
government can then step in and 
take over.” 

One example of polluted streams 
that had been brought to the com- 
mittee’s attention was the dumping 
of waste uranium ore processing 
mills into the Animus River in 
Colorado which flows into New 
Mexico. 


Scientists Uncertain on Limits 


The chairman of the National Ad- 
visory Committee on radiology 
which now sets “permissible limits,” 
Bureau of Standards official Lauris- 
tan S. Taylor, testified that scien- 
tists aren’t really sure how much 
radioactivity is tolerable. Current 
fallout, while insignificant, could be 
a cause for “serious worry” in the 
future if the current rate of increase 
continues. 

Where federal authority stops and 
state authority begins has never been 
clearly established. Some states 


have moved right in and asserted 
what they believed to be their rights. 

Minnesota, for instance, requires 
any nuclear installation to obtain a 
license from the state Public Health 


they‘re ready to assume the responsibility 


Chamber of Commerce urges that major control—including, 
ultimately, atomic reactors—should be state function 


Public Health Service says it possesses the organization, 
both local and federal, to enforce health regulations 


Department. This presumably 
would give Minnesota health offi- 
cials inspection rights and veto 
power over U. S. atomic installa- 
tions slated for that state, no matter 
how critical or super-secret. 

New York State puts control over 
industrial equipment under the La- 
bor Department instead of the 
Health Department. 

State officials claim they need 
control over at least the health as- 
pects of atomic energy because of 
the AEC’s “conflict of interest” in 
both promoting atomic projects and 
looking out for public safety. 

A Minnesota atomic official 
charged that the AEC will soon be 
pouring radioactive wastes from a 
new atomic power reactor on the 
Elk River into water sources that 
serve a million people. 

And the health administrator of 
Idaho accused the commission of 
dumping radioactive wastes from its 
installation at Arco, Idaho, into un- 
derground streams without check- 
ing where the streams went. 

The AEC’s own inspection chief, 
Curtis A. Nelson, admitted that 
44% of licensed users of nuclear 
materials violate safety regulations 
—5% of them dangerously so. 

Rep Chet Holifield, top House 
member of the joint committee, 
noted that states have fallen down 
in one of the major areas where 
they now have control—the ura- 
nium mines. A Colorado health offi- 
cial admitted that mines have 
allowed workers to be exposed to 
100 times the permissible limit of 
radiation and several times the 
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Role on Control of Atomic Power 


“working” limits adopted by seven 
mining states. Texas Health Di- 
rector W. L. Wilson testified that 
the lack of clear-cut jurisdiction 
over radioactive hazards has caused 
dangerous sources to go unregu- 
lated by default. 

Some members of the committee 
have yet to be convinced that the 
states are equipped to take on much 
responsibility at this point. Asked 
how many states are qualified to 
take on greater authority, AEC 
Commissioner John S. Graham said 
only that “several” could move for- 
ward rapidly if given a Congres- 
sional go-ahead. He said eight 
states already have “comprehensive” 
radiation safety regulations. 

As a strong point in favor of 
more state control, however, state 
officials pointed out that 95% of 


Duquesne Light Reticent 
On 150-Mw Output Plan 


Duquesne Light Co officials last 
week declined to reveal plans on a 
proposal by Adm Hyman Rickover 
to increase the capacity of the Ship- 
pingport Atomic Power Station to 
150 Mw. The company executives 
are withholding an announcement 
until discussions with the Atomic 
Energy Commission have been com- 
pleted. 

It is understood, however, that 
a 100-Mw turbine generator had 
been installed with the initial core 
in anticipation that the plant output 
—or that of a subsequent core— 
would exceed the design of 68 Mw 
gross. The existing machine is re- 
garded as inadequate for the 150- 
Mw gross output expected from in- 
stallation of a new core, which the 
Joint Committee on Atomic Energy 
has tentatively authorized. 

The committee’s conditional ap- 
proval includes provision of $5 mil- 
lion for a new core. The modifica- 
tion, however, is contingent upon 
agreement by Westinghouse Electric 
Corp and Duquesne Light to pro- 
vide a turbine capable of producing 
the higher output. 

Estimated cost of the turbine is 
$15 million. 
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the radiation hazard to the public 
comes not from atomic plants or 
fallout but from medical X-rays, 
industrial use of radio-isotopes, and 
natural radiation—areas in which 
the AEC has no jurisdiction. 


Health Service Makes a Bid 


While the joint committee is try- 
ing to find a way to decentralize 
atomic control, another Senate 
group is considering a bill to invest 
“primary” authority over health 
aspects of atomic energy in the Pub- 
lic Health Service instead of the 
AEC. Sen Lister Hill’s health sub- 
committee heard the arguments of 
health officers that they already 
have the organizational setup from 
the local to federal level to enforce 
health regulations. State health 
services have 200 to 250 trained 
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radiation experts, compared to 45 
in the AEC. Sen Hill agreed heartily 
with their assertions that they, and 
not the AEC or even an independent 
private group like the National 
Committee for Radiation Protec- 
tion, are the logical agency to carry 
out extensive research on radiation 
hazards and set standards for per- 
missible exposure. 

Besides the two committees, the 
Administration also has a study go- 
ing on to determine where control 
over health aspects should lie. The 
three groups will eventually have to 
get together, since health protection 
inevitably is tied in with who con- 
trols various aspects of the atomic 
program. The complexity of the 
jurisdictional questions probably 
means that no agreement will be 
reached for some months. 


For Sale: 1-Mw Portable Nuclear Plant 


If it can find the customers, Lockheed Aircraft Corp will stand to profit 
two ways on a proposed 1,000-kw pre-packaged nuclear power plant. The 
firm’s nuclear products branch would produce the enriched-uranium fueled 
facility, shown in mock-up form above, then another division would air- 
lift the plant to almost any remote region of the world within a day and a 
half or so. After completing foundation work at the site, it would take 
about three months to get ready for full operation, Lockheed claims. A 
prime application of the plant would be to tap mineral resources in areas 


lacking power. 








Ohio Retains ‘RCN’ for Rates 


Bill with ‘original cost’ formula is defeated; PUC will 
continue to use ‘reproduction cost new’ in fixing return 


“Reproduction cost, new” will 
remain the formula for utility rate 
making in Ohio. 

The Ohio House voted down the 
Democratic sponsored “original 
cost” formula bill to change the 
basis for rate setting by a vote of 
80-53. Twenty-two Democrats 
teamed with a nearly solid bloc of 
House Republicans to defeat the 
bill. Only one Republican voted for 
it. Another bill which would change 
the rate base is under consideration 
in the Ohio Senate, but approval of 


the bill is not likely, informed 
sources say. 
The defeated bill, which was 


written into the Democratic cam- 
paign platform, would have allowed 
the Public Utilities Commission to 
‘give equal consideration and weight 
to the net investment in such prop- 
erty and to an appraisal of such 
property” or “original cost.” 

It would have replaced the pro- 
vision that says utility property must 
be valued at the current replacement 
cost of the property, less deprecia- 
tion, to determine a fair return for 
the company. 

The 46-year old “RCN” formula 
has been a controversy in Ohio for 


Kefauver Says He'll 


Charges by the Tennessee Valley 
Authority that it has received identi- 
cal bids from U. S. manufacturers 
for many of its equipment require- 
ments has led to the probability of 
an investigation by Sen Estes Kef- 
auver (D-Tenn.) 

The situation probably will be 
brought before his judiciary sub- 
committee on antitrust and monop- 
oly as another chapter in his series 
of hearings into “administered 
prices,” Kefauver said. 

Domestic makers of electrical 
equipment said that the items re- 
ferred to by TVA are high-volume, 
production-line goods which carry 
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years. Utilities maintain it allows 
them a fair return while providing 
low-cost service. Opponents of 
“RCN” maintained the bill would 
not have undermined utilities’ fair 
return and would have allowed an 
even greater rate cut, without dam- 
aging Ohio’s chances for industrial 
development. 

Defeat of the “original cost” bill 
was the first in this legislative ses- 
sion of a bill written to carry through 
a campaign pledge of the Demo- 
cratic party. It was the second de- 
feat of an issue in the Ohio legisla- 
ture in which Gov Michael V. Di 
Salle had personally intervened. 


Cities’ League Sought Change 


The Ohio Municipal League, rep- 
resenting the municipalities, de- 
manded modernization of the rate 
base law to give their councils an 
improved position in rate negotia- 
tions with utilities. They argued 
Ohio is the only state in the nation 
with “RCN,” and that such a re- 
stricted base hamstrings the PUC 
and makes costs of checking rate 
requests prohibitive. 

Utilities countered by pointing 
out that Ohio’s rates are among the 





lowest in the country, and although 
only Ohio has “RCN” on the books, 
it also imposes home rule. 

Gov Di Salle, supposedly “irked” 
by the bill’s defeat, later tempered 
his judgement. He noted that utility 
rate “reform” never before got that 
far in the legislature and that he is 
“pretty sure” rate requests in the 
next two years will be more tem- 
perate. 


Benson’s REA Bank Plan 
Blasted by Sen Aiken 


A “permanent financing plan” for 
rural electric cooperatives was pro- 
posed by Agriculture Secretary 
Ezra Taft Benson in a May 21 
speech at Cedar Rapids, Iowa. Simi- 
lar to one proposed last year by 
REA Administrator David Hamil, 
the plan calls for farmer-owned and 
operated credit banks on the order 
of the Farm Credit Administration. 

Back in Washington, D. C., Sen 
George D. Aiken (R-Vt.), after 
learning of Benson’s remarks, an- 
grily accused the Eisenhower Ad- 
ministration of attempting to place 
farmers “under the thumbs of giant 
corporate interests.” 

Benson’s plan would: 1. “Author- 
ize these rural systems to have their 
own bank—their own lending insti- 
tution—which they may operate and 
ultimately own entirely.” 2. Have 
“their own national policy board to 
direct the affairs of their bank.” 


Investigate Identical TVA Bids 


list prices in their catalogs. The 
equipment includes small trans- 
formers, circuit breakers, discon- 
nect switches, boiler tubing, in- 
sulators, lighting arresters and 
ACSR cable. About 47 U. S. firms 
have submitted identical bids on 
such items in the past three years, 
according to a Knoxville news- 
paper’s survey. 

Kefauver has asked his staff to 
get a full report on the charges from 
TVA Chairman Herbert Vogel. The 
senator points out that he thinks 
his antitrust subcommittee will “look 
with interest” into the agency’s 
charges. 


TVA decided to publicize the 
identical bids three weeks ago as a 
matter “of public interest and pos- 
sibly of public concern.” 


Private Power Approved 


New York Public Service Com- 
mission has authorized Niagara Mo- 
hawk Power Corp to buy the Herki- 
mer municipal system for $1,350,- 
000. Brush, Colo., voters approved 
a 20-year franchise for Public Serv- 
ice Co of Colorado while rejecting 
a plan for a municipal electric sys- 
tem. 
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Stockholder meetings of power companies took on 
a bit more informality and originality this year, accord- 
ing to an informal EW survey. Although not preva- 
lent enough to indicate a trend, the meetings included 
these sidelights: 

Irrepressible McGregor Smith, board chairman of 
Florida Power & Light, gave a “Suwannee River” har- 
monica solo for shareowners who then approved a 
2-for-1 split of 6.6-million shares of common stock. 
A 22¢-a-share dividend was declared. In answer to 
a question, Smith said a recent $2.8-million rate cut 
order would amount to only about 2% of operating 
revenues. The reduction is based on a fuel adjust- 
ment formula which factors in improved steam plant 
efficiencies and reduced line losses. 

Atlantic City Electric Co was host to 30 high school 
senior class presidents at its annual session. In a pre- 
meeting briefing, John Lloyd, Jr, a director and ACE 
attorney, described the company’s operations as “free 
enterprise in action.” Bayard L. England, now ACE 
board chairman, told stockholders gross revenues in- 
creased 5% to $35.7 million and net income was up 
13.7% to $5.9 million. 

Toledo Edison Co’s home service staff prepared and 
served coffee and rolls for the firm’s morning session. 
Afterwards, stockholders had an opportunity to tour 
Bay Shore Station and have lunch on the company. 

The most original move was noted overseas. In a 
10,000-mi trip, Edgar H. Dixon carried the message 
of Middle South Utilities, Inc, the company he heads, 
to some 500 investors in Belgium, England, the Nether- 
lands, Scotland and Switzerland. “It was well worth 
while,” Dixon said. He estimated that 10% of MSU’s 
stock is held in Europe. 

At Commonwealth Edison Co’s meeting, John W. 
Evers, president, summarized his feelings on the ap- 


Utilities Unbend a Bit at Stockholder Meetings 









VISITING PRESIDENTS of area’s high school senior classes 
attended Atlantic City session, heard B. L. England, right 


proach of his retirement this fall. “On the one hand, 
I am going to welcome the leisure and relaxation. . . . 
On the other, I will miss the stir and stimulation of 
daily office activity,” he said. Chairman Willis Gale 
said overall reaction to the company’s stock dividend 
plan was good. About 46,000 stockholders chose to 
sell their dividend stock, which garnered $1.02 per 
share. These owners, though, represented only 8% 
of the dividend. The new plan helped in boosting 
internal cash generation to about $78 million. On the 
economy front, Gale noted that only one stockholder 
objected to mailing of the annual report without an 
envelope. Savings in envelopes, postage and handling 
amounted to $4,000, he said. 


Area development has become a 
subject of increasing utility interest 
in the post-recession period. Some 
recent highlights: 

@ Danville, Va., city council for- 
mally adopted a policy permitting 
Appalachian Power Co to serve all 
industry brought in through efforts 
of the company. The Danville Wa- 
ter, Gas & Electric Dept serves 
some 24,000 customers in the city. 
@Steam generating plants should 
be built in Washington to assure 
firm power for industries, says P. A. 
Stack, bank executive and head of 
Puget Sound Area Development 
Council. The state needs to develop 
40,000 jobs to support population 
increase expected in next ten years. 
Washington’s chief challenge, he 


POWER BRIEFS 


said, is to “outsell California.” 
@Pennsylvania Electric Co has 
launched a promotional and ad 
campaign to boost “Coaltricity”, 
with special emphasis on space 
heating. By boosting electricity 
usage, Penelec’s hard-hit soft-coal 
industry can regain its footing. 
@An area development program 
has been created by Minnesota 
Power & Light Co. Howard W. 
Cooper, vp and assistant to the chair- 
man, will head it up. The St. Law- 
rence Seaway and continued diver- 
sification of industry are two plus 
factors for the utility, which is head- 
quartered in Duluth. 


Wage increases in recent weeks in- 
clude: Dallas Power & Light’s one- 
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year contract provides 5% hike and 
three-week vacations after 15 years 
service; Portland General Electric 
and Pacific Power & Light’s one- 
year contracts grant workers 4.2%, 
increased medical and hospital cov- 
erage, and premium pay—based on 
seniority—for disabled employees 
shifted to lower rated jobs; Hawaiian 
Electric’s two-year pact provides 
from 14 to 44¢ an hour for the con- 
tract period, boosting craft groups 
to a $1.48 to $3.12 range. 


Truck fleet color may be changed 
from present “phone company” 
green at Consumers Power Co. 
Safety chief Bob Dohr notes post 
office traffic safety improved since 
red, white, blue has been used. 
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Tax Assessment Fight Heads for Stalemate 


California boosts Pacific G&E’s assessed valuation above 
$1 billion, while legislative committee calls for 50% ratio 


On May 19 the California State 
Board of Equalization announced 
increases in the assessed valuation 
of Pacific Gas & Electric Co. The 
figure set by the board was $1,045,- 
918,000, an increase of $52 million 
over last year. This is expected to 
mean some $3 million in additional 
taxes in counties PG&E serves. 

The tax raise, while not as large 
as the 1958 increase of $62 million, 
is of interest this year because of 
the controversy in the state legisla- 
ture over assessment levels on utili- 
ties (EW, March 30, p 60). The 
tax increase also is indicative of a 
situation which poses problems for 
power companies in many states. 

The California companies say 
they are being assessed at 50% of 
market value, while state-wide aver- 
ages for locally assessed property is 


about 25%. A PG&E spokesman 
pointed out that the new assessment 
by the board is about half of book 
value, which would indicate the 
company’s argument is valid. 

Earlier in the month a legislative 
interim committee proposed a 
settlement of the assessment contro- 
versy. Following a two-year, $200,- 
000 study, the committee recom- 
mended a constitutional amendment 
to fix the ratio at 50% for electric, 
gas, and telephone companies and 
at 25% for common property and 
railroads. 

The proposal would submit the 
issue to a vote of the people to de- 
termine if the constitution should 
be changed. The committee action 
runs contrary to recommendations 
of hired consultants who advised a 
30% ratio for both property types. 


Migrant Fish Get Boost With New Device 


Idaho Power Co has completed another unique device as part of a 
$5-million system to help migrant salmon and steelhead get around IP dams 
in the Hells Canyon reach of the Snake River. Latest addition at Oxbow 
consists of channel-like fish “ladder” (inset) with step pools. The 15-ft 
rise up “steps” takes fish into collection trap and elevating hopper (right). 
Tank trucks transfer fish from hopper to upstream location above Brownlee 
Dam. The $800,000 network will operate whenever high water permits 
fish to get past another facility, already in operation, which cost $860,000. 
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Two divergent pieces of legisla- 
tion are pending in the California 
legislature on utility assessment 
rates, but it is considered doubtful 
if action will be taken this session. 

In other tax developments, a bill 
to put a 10¢ levy on every utility 
pole in Florida has been introduced 
again. In past sessions, comparable 
bills never gained a floor vote. 

A Pennsylvania bill to extend a 
new 342% sales tax to electricity 
bills, repair and service charges; and 
utility maintenance equipment be- 
came law in mid-April. 

A comparable South Carolina 
sales tax extension is expected to 
provide $1.6 million in revenue 
from 1960 electrical sales, based on 
a 3% levy. The measure will affect 
the state’s power and gas com- 
panies as well as 24 REA co-ops 
and 23 municipal systems. The 
original appropriations bill included 
a 3% tax on industrial electricity 
sales, but this was deleted. 


‘Crash Program’ on Fish 
Migration Study Sought 


Sen Warren Magnuson (D-Wash.) 
and six other Pacific Northwest sen- 
ators have introduced new legisla- 
tion calling for a “crash program for 
migratory fish studies.” 

The study would be to develop 
ways for “fish and power to live to- 
gether” and thus “shorten the wait- 
ing period for needed new middle 
Snake River projects,” commented 
Magnuson. He added that the Army 
Engineers, the Interior Department, 
and “agencies concerned with our 
maintenance of our fish runs” had 
requested the investigations. 

The fish study would be con- 
ducted by the Army Engineers and 
the Interior in conjunction with the 
states of Montana, Oregon, Wash- 
ington, and Idaho. 

“Every effort will be made to ob- 
tain $700,000 for fiscal year 1960 
and a continuing appropriation of 
$1 million annually until the study 
is completed and a solution found,” 
Magnuson said. He also said that 
he felt “Congress will act expedi- 
tiously to inaugurate this extensive 
study.” 
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Says Unions Imperil Price Line 


Utah P&L president warns NELPA industry can’t restrain 
surges without full cooperation of labor organizations 


Labor unions, unless they prac- 
tice self-restraint in their wage de- 
mands, could price their industries 
and themselves out of the market, 
the annual Engineering & Opera- 
tion Conference of the Northwest 
Electric Light & Power Association 
was told at Salt Lake City, Utah. 

Only with the unions’ full cooper- 
ation can industry hold the over- 
all price line, said E. M. Naughton, 
Utah Power & Light Co president. 
Until recently, he said, American 
automobile manufacturers ignored 
foreign competition, but now they 
are at grips with the problem posed 
by increasing import penetration. 
Similar situations, he said, are 
spreading into other fields. 

The electrical industry today oc- 
cupies a “gray zone” between first 
and second generations of computer 
application, said J. K. Dillard, West- 
inghouse Electric Corp. The “first 
generation” placed emphasis only 
on decreasing solution times, ignor- 
ing the complete revision of funda- 
mental problem logic which can 
revolutionize computer use. 

But the industry now is apply- 
ing dramatic new mathematical 
techniques which can further opti- 
mize use of computer speed and 
economy, said Dillard. 

Operational gaming methods, for 
instance, are applied to a New Jer- 
sey utility system represented in 
digital computer memory, he said. 
These techniques combine _ the 
chance events on the system with 
load growth projections and oper- 
ating and engineering criteria se- 
lected by utility personnel. About 
100 system expansion alternates will 
be run through “simulation games” 
in which 20 years of operation aré 
compressed into 20 min of com- 
puter time. Present-worth economic 
comparisons will be made to deter- 
mine the best, Dillard stated. 

Utility engineers must react to 
sales departments’ assistance re- 
quests with “can-do” rather than a 
“show-me” attitudes, said G. M. 
Brunzell, Washington Water Power 
Co. Engineers’ aid must be active 
and sympathetic because sales activi- 





ties provide the dollar income for 
utility survival, he said. 
Development projects like Gen- 
eral Electric Co’s extra-high-voltage 
project are programmed far enough 
ahead of utility procurement of 460 
and 650-kv apparatus to assure fully 
investigated designs, said Dr. P. 
Abetti. The underlying philosophy 
is diametrically opposite to that 
which controlled engineering for 
345-kv apparatus, he said, explain- 
ing that manufacturers then took 
orders before completion of opti- 
mum designs and had to deliver 
without complete determinations. 


Considered Prototype 


Discovery that a transmission line 
fault projects traveling waves to the 
breaker immediately following in- 
terruption has influenced high-volt- 
age interrupter design, said R. B. 
Shores, General Electric Co. A high 
thermal capacity resistor paralleling 
each break of new air-blast circuit 
breakers was found necessary to de- 
crease magnitude and rate of rise 
of traveling waves at the breaker, 
and the ohmic value is lower than 
would have been predicted from 
study of source-side conditions 
alone, he said. 

The 40-eMw nuclear plant pro- 
jected for Philadelphia Electric Co 
and High Temperature Reactor 
Development Associates is the mini- 
mum size permitting reasonable 
neutron economy in that compact- 
core type, said Dr. F. De Hoffmann, 
General Atomic, but the design, he 
said, can be easily scaled up. Pre- 
liminary designs for plants up to 
325 eMw have projected 7-7.5 
mills per kwhr total energy cost, so 
that the HTRDA plant must be con- 
sidered a prototype rather than a 
cost yardstick, he said. 

Today’s 300-Mva_ high-voltage 
transformer weighs 500,000 Ibs, the 
same as 1925’s 60-Mva, a dramatic 
illustration of recent design ad- 
vances, such as inner-cooling, said 
C. W. Mills, Westinghouse. Despite 
much smaller physical size per kva, 
losses have dropped at least 50%, 
he said. Vapor-cooling by fluoro- 





ELECTRICAL WORLD e@ June 1, 1959 





carbon heat transfer media is being 
developed, the non-toxic, non-ex- 
plosive, flame-proof, and thermally 
stable fluorocarbons giving promise 
of use in congested areas. 

Engineering salary determinations 
should relate to work difficulty and 
quality rather than to average sala- 
ries taken from maturity curves, 
said R. D. Gray, California Institute 
of Technology. While not advocat- 
ing full salary disclosure, he said 
that employee knowledge of salary 
brackets for specific jobs can be a 
tremendous incentive. Utilities still 
maintain the “myth of salary se- 
crecy” on middle-bracket engineers 
though union contracts reveal com- 
pensation of covered employees and 
that of top officials is known. 

An electric heat job at an Oregon 
school was metered for a year to 
segregate space heating from total 
load, said W. A. Dunn, Pacific 
Power & Light Co. Total connected 
load of the 450-student, 55,000- 
sq-ft school was 1,043 kw, of 
which 674 was space heating. Space 
heating usage, estimated at 435,000 
kwhr, ran 445,000. Typical monthly 
heating load factor was 23 vs 26% 
for total load. Comments from 
school officials and teachers gener- 
ally were favorable, he said. 

Space heating saturations in the 
Pacific Northwest were examined by 
a panel which found company values 
ranging from 21.9% to negligible. 
Overall, active promotion was re- 
ported growing, although in most 
cases slowly. High saturations were 
reported frequently where no active 
promotion exists. Heavy commer- 
cial heat pump load growth was re- 
ported in several areas. 

Closed-circuit TV and _ super- 
visory control via microwave will be 
used in the operation of the 190-Mw 
Oxbow hydro plant from Brownlee, 
12 miles away, said T. R. Heikes, 
Idaho Power Co. TV makes pos- 
sible many more indications than 
other means. Switchboard indicat- 
ing instruments and cyclometer 
counters operated from integrating 
wattmeters and varmeters have 
numbers large enough to be read 
on the TV screen. Rack-mounted 
cameras in front of the panels will 
be positioned by supervisory control, 
Heikes said. 
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Plastic conduits and polyethylene-insulated 
primary cables cut Arizona PS installation 
costs at new home area 


R. T. FRYER, Consulting Engineer, Arizona Public Service Co, 
Phoenix, Ariz. 


Plastic conduits and polyethylene-insulated primary 
cables achieved costs competitive with those of a direct 
buried primary system in Arizona’s Mountain Shadow 
Resort residential area. 

This was accomplished through the lower installa- 
tion costs of the plastic conduit, only 10-15% of what 
it costs to install conventional underground conduit, 
together with the far lower price of the polyethylene 
insulated cables. 

Mountain Shadow Resort’s 59 $32,000-40,000, 
2,000-3,000-sq-ft homes are typical of modern high- 
class, ranch-type subdivision developments. With no 
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UNDERGROUND RADIALS each supply four semi-buried 
vaults. Typical of today’s high-grade residential areas in 
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Underground System Costs Pared for 


alleys, utility supply systems are restricted to the street 
side. The developer and the utilities decided on under- 
ground systems to eliminate exposed equipment incon- 
gruous with the subdued living theme. 

Based on cost studies, a 7.2-kv primary system, fed 
at two points from different phases of a nearby 12.5-kv 
overhead system, was selected. Two single-phase un- 
derground radials supply four semi-buried vaults each. 
Two supply sources and no sectionalizing was found 
to be cheaper than one source with sectionalizing. 

Two factors steered Arizona Public Service away 
from a direct-buried cable job. First, the utility wanted 
a system for encompassing major increases in capacity 
without heavy excavation and extended outages. The 
selected 7.2-kv conduit-installed cables can carry up 
to 2.5 times the present demand and when the load 
increases beyond their capacity, the system can be con- 
verted to 12 kv at nominal increased cost in order to 
provide 73% more capability without excavation. 
Secondly, maintenance of direct-buried cable has been 
costly. 
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many respects, Mountain Shadow Resort, Arizona, has no 
alleys, and utility equipment is not permitted to be eyesores 
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Residential Service 


A duct system once selected, the problem was to 
get a primary conduit job at direct-cable-burial prices. 
Type II (direct-burial) conduit had to be used. Con- 
crete encasement would have incurred additional ex- 
pense to prevent conduit from floating in fresh con- 
crete, as installing tie cord anchors in the practically 
impenetrable caliche soil is difficult. 

Checking available Type II conduits, the utility 
found the plastics to have numerous merits. For in- 
stance, 2-in. extruded styrene conduit is 35 lb per 100 
ft, and 3-in. 55 lb, compared to 350 and 500 Ib for 
other types. Two men can easily handle 200 ft at a 
time. Arizona PS procured it in 30-ft lengths, as such 
lengths included fewer joints. As it is somewhat flexible, 
it can be joined outside of the trench and laid like 
direct-burial cable. 

This flexibility permitted a 90-deg field bend on a 
9-ft radius, eliminating factory bends. With this radius, 
considered a straight section for cable pulling purposes, 
pulling was much easier, most of the force normally 
needed being applied to bend the cable for a 24 or 36- 
in. bend and to straighten it thereafter. 

Contractors estimated 2 and 3-in. plastic pipe lay 
at 742¢ per ft. On one job, 4,000 ft of 2-in. plastic 
water pipe was laid in an 8-hr day by three men. This 
amounted to about 3¢ per ft. 

Plastic 2 and 3-in. conduit varies in price from 
competitive to many times that of other material. In 
future, when practicable, the utility will use 2'%-in. 
plastic conduit. Above 3-in., other conduit is much 
cheaper because of the high extrusion pressures re- 
quired for the plastic type. Plastic conduit use simply 
reduced installation costs. With further use, perhaps 
the conduit itself will be cheaper than other types. 

The primary conduits were laid in a 51-in. deep by 
18-in. wide trench and were covered with 10 in. of 
fine earth water-soaked to reduce expansion and obtain 
compaction. Over this covering, a ready-mixed con- 
crete protective cap about 2-in. thick was poured for 
the width of the trench. After the concrete had set, 
the trench was backfilled to 30-in. depth for secondary 
power conduits and telephone cables. Telephone com- 
pany cables were placed 12 in. from power conduits in 
inside positions. The plastic secondary conduits again 
were covered with fine earth backfill and water-soaked. 
Final backfill was by machinery. On future installations 
the trench will be only 42-in. deep. 

On the objectionable side, plastic conduit expands 
with temperature, and this particular installation had to 
be made during the year’s hottest days. At the worst 
part of the day, temperature approached 140F in 
the open and at night dropped to the mid-80’s. This 
temperature differential created a 2-to-3-ft variation in 
the longer runs. 

At first, the conduit was snaked in the trench to 
allow for contraction. After discarding this tedious 
procedure, the company laid the conduit straight, leav- 
ing about 1-ft excess at each end. The morning after 
laying, joints were checked, and the conduit was back- 
filled and soaked and the cap was poured to prevent 
further conduit thermal changes. 


4 
# 
; 
a 





EES. 


sae 





Cusement fOr FU UI 






















































ri i. 
il 


ch tatain| Tienes 


a 





PULLEY on the vault-end of the boom is at conduit level to 
guide winch line. Rope was used to preserve plastic ducts 


PLASTIC CONDUIT is laid on the trench floor, and the semi- 
buried transformer vault protrudes only 18-in. above grade 
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TERMINAL ADAPTER for secondary bushing allows three to 
ix cable connections and facilitates disconnections 


Solvent cement was applied to the joints only on the 
conduit end, not on the coupling. Otherwise, excess 
cement would partially block the conduit. 

Selection of primary cable was based on cost per 
conductor amp-ft. On this basis, copper cables carry 
more amperes per dollar than aluminum at current 
prices. Accordingly, polyethylene-insulated PVC- 
jacket cable plus bare neutral was by far the cheapest. 
Cost difference compared with the rubber-insulated 
neoprene-jacket cable plus bare neutral, or with lead- 
covered cable plus a 600-v insulated neutral plus pot- 
heads, would more than pay for the conduit. Vault 
space for potheads was not available. 

The primary selected was single-conductor No. 2 
(for mechanical strength) AWG, 7-strand copper, 15-kv 
shielded, grounded-neutral, polyethylene-insulated, 
polyvinyl chloride jacketed underground cable. Specifi- 
cations were: conductor Class B not coated per 
ASTM-8, special strand shielding, semi-conductor 
nylon tape, 0.220-in. nominal wall thickness high 
molecular-weight polyethylene, semi-conducting printed 
nylon tape applied with lapover polyethylene insulation, 
one 0.005-in. NT copper tape spirally applied with lap, 
5/64-in. nominal wall special polyvinyl chloride type 
SA354 jacket. 

The primary conduits, 5l-in. below grade, enter 
transformer vaults from below at 20 or 30 deg to the 
horizontal. Special provision was devised to pull the 
cables into the vaults. An inverted boom with a pulley 
on its end was lined up directly in the vault with the 
conduit and supported against the rear of a winch- 
equipped truck. The manila pulling line passed over 
another pulley at winch level. 


48 


Secondary cables also were purchased on cost per 
amp-ft basis. Current carrying capability was based 
on manufacturer’s recommended ratings. Type RHW, 
600-v cable having a 90C conductor rating was used. 

Direct-buried transformers were considered but re- 
jected. Heat dissipation is still an unknown factor, and 
Arizona’s alkali soil makes tank life doubtful. More- 
over, additional cost of terminal chamber plus wiping 
sleeves and extra depth of hole for burial nearly equals 
the cost of the semi-buried vault selected. Accessibility 
of equipment favored semi-buried vaults. 

The conduit system was laid out for a maximum of 
eight homes per vault, based on expected future demand 
of about 25 kw per home. Present connected load is 
26.5, with a coincidental demand of 12.5 kw per house 
expected for eight houses, so that a 100-kva protected 
transformer was used, although a 167-kva unit can be 
accommodated. 

Wherever possible, vaults are between two houses 
and serve them directly. Other houses are fed from 
secondary junction boxes. Generally, the boxes are 
between two houses which share a common line from 
vault to box. Most secondaries are nearer than 200 ft 
from the vault, so that flicker and drop problems are 
circumvented. Motors to 10 hp can be started with less 
than 5% drop with no increase in secondary cable size. 

Vaults are rectangular precast concrete boxes with a 
12-gage black iron hood for access. The box protrudes 
6 in. above grade, having inside dimensions of 42 by 
45 by 48 in. and 4-in walls. The primary conduits 
enter from below with a 20 to 30-deg bend or offset 
and the secondary conduits, 30 in. below grade, enter 
the vault side without bend. 


Vauit Only 18 in. Above Grade 


The rainbow-shaped vault hoods have a 2-in. air 
space between outside dimensions of the vault box and 
the hood. At the hood’s top, a 2 by 1-ft opening pro- 
vides an air exit, covered with 14-gage 4-in. perforated 
sheet metal shaped like 2-in. channel. A miniature 
hood covers the channel for tamper-proof protection. 

Hoods were primed and painted with polyvinyl paint 
and blend in color with the neighborhood. The vault 
extends 18 in. above grade. 

The company used 100-kva, 7,200-120/240-v, sin- 
gle-phase, protected pole-type transformers. For the 
slight cost difference, and considering vault space, 
mounting and connecting problems of other secondary 
de-energizing methods, no better and cheaper unit 
could be had. 

A convenient, orderly method now exists, using a 
new terminal adapter, to connect three to six cables to 
each transformer secondary bushing. A faulted sec- 
ondary cable can be disconnected quickly. 

Company-owned secondary cables terminate in the 
secondary junction boxes, and the real estate developer 
pulls his own cables into the service entrance. The boxes 
are precast concrete, 12 by 24 by 18 in. inside with 
2-in. top wall thickness. Boxes are mounted flush with 
grade. A ridge on the underside of the 2-in. cover 
concrete prevents the cover from moving off the box. 

During construction, thermocouples were installed 
in primary and secondary conduits; on conduit external 
surfaces; in vault inlet and exit air paths; in trans- 
former top oil; and for soil readings at various depths. 
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Today’s Design Trends 


Stainless Steel Paint Protects Towers 


E. J. HIGGINS, Protective Coating Engineer, American Electric 
Power Service Corp, New York, N. Y. 


A multi-pigment stainless steel paint has been 
thoroughly field tested and proved valuable. It was 
developed by the American Electric Power Service 
Corp for use on transmission towers and substation 
structures. Its main advantages are: 

1. Extreme durability, showing almost no deteriora- 
tion after eight years’ exposure in corrosive atmospheres. 
2. Ultra-smooth surface that sheds dirt and dust. 

3. Mild, slow-chalking characteristic. 

4. Excellent hiding power and brushing properties. 

5. Long life expectancy of at least 12 years. 

The development grew out of a suggestion to the 
writer in 1948 by a fabricator of stainless steel powder 
(18% Cr, 8% Ni) that it might be used as a pigment 
in protective coatings. Samples of stainless steel powder 
were sent to AEP’s general laboratory. Several formu- 
lations were prepared by adding varying proportions of 
the powder to suitable vehicles secured from several 
paint manufacturers. 

Panels coated with the formulations were subjected 
to exposure and weatherometer tests. Results indicated 
that these early formulations had inferior durability 
compared with our standard paints. This was due to 
poor leafing properties of the stainless steel powder, 
which resulted in voids in the paint film. 

Research in testing and formulating the powder into 
a usable paint was extended by experimenting with mix- 
tures of stainless steel powder and non-metallic 
pigments in synthetic resin vehicles. Samples of multi- 
pigment stainless steel paints prepared to AEP specifica- 





STANDARD tower finish paint is showing definite signs of 
failure after eight years’ exposure in corrosive atmosphere 
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tions were secured from several cooperating paint com- 
panies. They were applied in one coat to primed and 
unprimed clean steel and weathered galvanized angle 
irons. The angle irons were placed on exposure racks 
at Charleston and Wheeling, in locations where cor- 
rosive atmospheres prevail. 

After two years exposure, results on the samples were 
so impressive that field tests were arranged in corrosive 
areas on the AEP system with the paint used as a 
finish coat on transmission towers. After eight years 
exposure, the towers painted with stainless steel look 
as good as new. 

We are now extending our use of the stainless steel 
paint as a finish coat on structures exposed to corrosive 
atmospheres. Although it costs more than twice as 
much as standard structural gray finishes, substantial 
savings will result from its use. The additional years 
of life will reduce labor expenditures that represent 
more than 80% of total painting costs. 

Based on the increase in life from 8 to 12 years, we 
expect to save about 30% on our annual cost of main- 
taining 138-kv towers exposed in corrosive areas. This 
saving will be further increased if the paint lasts longer 
than 12 years, which we expect it to. 

One word of caution: The long life advantage of 
multi-pigment stainless steel paint can only be obtained 
when it is applied over properly primed surfaces. It 
should not be applied directly to bare metal. 

The Debevoise Co of Brooklyn has worked closely 
with AEP and produced the first successful paint. Vita 
Var Corp, Newark, N. J., has also manufactured the 
paint. These and other paint companies are expected 
to offer it as a commercial product shortly. 


STAINLESS tower finish eight years old maintains new 
appearance. Smooth surface helps keep tower dirt-free 
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LIST REEL NUMBERS AND 
WEIGHTS ON REVERSE S108 
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M. A. EDWARDS, Stores Supervisor, 
Duke Power Co, Charlotte, N.C. 


An eight-step procedure and 
Transfer Order Form for order- 
ing material from the system 
warehouse saves manhours for 
Duke Power Co. Use of the pro- 
cedure and form replaces an 18- 
step method and has reduced re- 
production of forms from four 
to one. The form consists of an 
original and four carbons. 

In addition to the direct sav- 
ing, the simplified procedure has 
shortened the interval between 
preparation of the form and de- 
livery of materials and supplies 
from two weeks to four working 
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LOCATION 


___ USE THIS FORM ONLY FOR MATERIALS 8U 


| DESCRIPTION 3 cTYPE IN CAPITALS ONLY? 





DUKE POWER COMPANY 


MATERIAL REQUEST and TRANSFER 


ON 
SYSTEM CENTRAL WAREHOUSE 


SHIP TO: DUKE POWER CO. C/o 


16D F 


BL On BR NO, PREPAC 


| LOT NUM@ER 


stains roe gnstraniupennsneresensanenenenspapesscnenenelasenss 


days. This reduction has, in turn, 
permitted inventory reduction. 

Initially, the branch  store- 
keeper prepares a pencil copy of 
the requisition showing exact lot 
numbers and description of items. 
His typist types six copies of the 
Transfer Order Form, checks 
against the pencil copy and re- 
turns the copies to the branch 
storekeeper. 

He initials the original, retains 
the sixth copy and sends the first 
five to the branch manager for 
approval. The branch manager 
signs and sends the copies to 
Material Control. 

Material Control checks re- 
quests against needs, obtains any 


LSYSTEM CENTRAL WARENOVSE 


cOLwecT FREIGNT CHARGES 
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Maneuverability in tight quar- 
ters is one of the features of a 
heavy-duty, lowbed trailer put 
into service by Pacific Gas & 
Electric Co to carry a 40-Mva, 
220-110-60-kv mobile _ trans- 
former. The semi-trailer and 
transformer combination weighs 
about 111,500 Ib and rides on 
32 wheels. Mobility of the unit 
will permit its use at 15 major 
substations scattered along the 
400-mile length of the system. 


TRANSFER NUMBER 
y t 





New Form Aids Ordering of Material 


necessary approvals, and sends 
the first four copies to Central 
Warehouse after listing the num- 
bers. Material Control keeps 
Copy No. 5. 

The Central Warehouse store- 
keeper ships material, sends the 
branch storeroom Nos. 1 and 4 
copies, retains No. 3 for ware- 
house files, and sends No. 2 copy 
to Material Control. Material 
Control checks and forwards No. 
2 copy to the Accounting De- 
partment as a tracer. 

The branch storekeeper re- 
ceives Nos. 1 and 4 copies, signs 
No. 1 as a receipt and sends it 
to the Accounting Department. 
He retains No. .4 for his files. 
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n Trailer Carries 40-Mva Mobile Transformer 
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The semi-trailer tandem unit, 
made by F.A.B. Mfg Co, was 
designed and engineered jointly 
by F.A.B., Bigge Drayage Co and 
PG&E engineers. Maneuvera- 
bility of the 42x8-ft trailer is 
enhanced through use of a pat- 
ented steering device which joins 
the front and rear units of the 
trailer. This device allows turn- 
ing on a circle of 30-33 ft. Oper- 
ating principle is based on a tele- 
scoping connecting tongue. 


Washer-head nuts for H-frame 
Structures are tightened more 
quickly and more effectively by 
Kansas Gas & Electric Co line- 
men using a take-up wrench 
made in the company shop. 

The tool has a hook on one 
end that fits over the washer of 
the washer-head nut. A pipe is 
fitted over the handle end of the 
tool and tack-welded. The 
wrench provides high leverage, 
enabling linemen to tighten nuts 
more securely than could be done 
with ordinary wrenches. 


The 40-Mva transformer was 
held to a weight of 96,000 Ib 
through substitution of aluminum 
members for steel wherever pos- 
sible, use of a special grade of 
core steel, and design of the cool- 
ing system for minimum volume 
of coolant. The 32 wheels, each 
supporting 3,515 lb, are mounted 
in units of four on eight axles. 
F.A.B. Mfg Co reports that each 
axle has a quick detachment ar- 
rangement which allows a fast 


MAINTENANCE 


wheel or tire change. 

The complete unit, powered 
by a highway tractor with semi- 
trailer fifth-wheel hook-up, is 
limited to a maximum highway 
speed of 30 mph. PG&E has an 
agreement with a local trucking 
company, which will provide the 
tractor and arrange hauling per- 
mits when the mobile unit is to 
be moved. Based on experience 
with this trailer, PG&E may ac- 
quire up to three more trailers. 





Waste Oil Helps Cut Brush Control Costs 


A. M. CULLEN, Distribution Planner, 
Ohio Power Co, Lima, Ohio. 


Using waste insulating oil as 
a vehicle in compounding a spray 
mixture for vegetation control 
cuts costs for Ohio Power Co. 
The waste oil is salvaged from 
scrap distribution transformers. 

The spray solution, used in 
basal bark spraying, is composed 


of one part of brush killer (con- 
taining 4 lb acid equivalent of 
2, 4-D and/or 2, 4, 5-T esters) 
added to 24 parts of oil. Either 
fuel oil, kerosene, or any similar 
oil may be used for the carrier. 

The more expensive or special 
oils have no great advantages 
over ordinary used oils, provid- 
ing that the latter do not contain 
sludge that will clog the spraying 
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nozzles. Previously, No. 2 fuel 
oil had been used, at a cost of 
15¢ per gallon. 

Currently, Ohio Power Co can 
reclaim oil for 14.3¢ per gallon. 
New transil oil is 26¢ a gallon, 
so only 11.7¢ a gallon is saved 
by reclaiming. If this saving is 
given up, the greater saving of 
15¢ a gallon fuel oil expense can 
be obtained. 
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New Analytical Tools Permit 


New mathematical and computing tools allow analysis 
of intricate relationships entering into optimum system 
design and operation; permit evaluation of present 
worth of system costs for alternative plans of equal reliability 


L. K. KIRCHMAYER, Manager, System 
Generation Analytical Engineering 


A. G. MELLOR, Senior Engineer, Power 
Generation Engineering General Elec- 
tric Co, Schenectady, N. Y. 


Today progress in the develop- 
ment of new analytical methods, 
tools and techniques has evolved a 
more sophisticated approach to 
system planning than in the early 
days of public utilities when only 
approximate methods of analysis 
were available. Then the emphasis 
in system planning was on the most 
urgent problem—making the sys- 
tem work properly. In the interim 
utilities have pioneered in the use 
of computers such as the a.c. net- 
work analyzer, as an aid in system 


planning studies. Now, new mathe- 
matical and computing tools let us 
recognize the intricate interrelation- 
ship of many factors both technical 
and economic, involved in an op- 
timum pattern of system design and 
operation. This is the essence of 
integrated system planning. 

Among the many steps in the de- 
velopment of the concept of inte- 
grated system planning, these stand 
out as having particular significance: 

1. Growing acceptance of the 
principle of incremental loading of 
generating units to obtain better 
over-all system fuel economy. This 
step—from considering only the 
economic operation of individual 
units, to considering overall system 
economy—is also a major factor 


Table I—Data on Unit Outage Probability 


Unit 1 
Probability 
Capacity Out of Outage 
Mw Occurrence 


100 


Unit 1 
Capacity Out 


O Mw 
0.97 


0.98 x0.97 
0.02 x0.97 


OMw 0.98 
100 Mw 0.02 


(0 Mw) 
(100 Mw) 


Unit 2 

Probability 
of Outage 
Occurrence 


Capacity Out 
Mw 


Unit 2 
Capacity Out 


Probability System Outage 


Probability | System Outage 


0.98 X0.03 
0.02 x0.03 


(100 Mw) 
(200 Mw) 


Table tiI—Summary of Final Results 


Capacity Out (0,) 


O Mw 
100 
200 


0.98 X0.97 
0.02 X0.97 +0.98 x0.03 
0.02 x0.03 


Probability of Occurrence (p,) 


0.9506 
0.0488 
0.0006 
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in integrated system planning. 

2. Development of new methods 
to accurately evaluate transmission 
losses. This has not only resulted 
in more efficient operation of exist- 
ing systems but also served as a 
guide in designing new transmission 
facilities, and in the location of new 
generating facilities. 

3. Increased use of the present 
worth method of evaluating future 
costs. This provides a more realis- 
tic basis for considering the relative 
worth of alternate plans. 

4. Development of mathematical 
methods which permit evaluation of 
the reliability of systems. 

5. Availability of high speed digi- 
tal computers which permit appli- 
cation of more sophisticated meth- 
ods. 

In spite of past progress we are 
faced today with problems of in- 
creasing complexity which require 
new concepts and new methods in 
system planning for their solution. 
Economic and technological changes 
are putting emphasis on even more 
intensified integrated system plan- 
ning: 

There has been a slowing down 
of technological improvement in 
some areas; particularly steam sta- 
tion heat rate. This requires a re- 
appraisal of the types of generation 
that should be installed on power 
systems to obtain optimum economy 
and minimum power costs. 

Relatively low cost gas turbine- 
generator units have become avail- 
able which offer an economical new 
method of handling peak loads. 

The prospect that large sized nu- 
clear power plants may become 
economical within the next few 
years may change the pattern of 
power system generation, particu- 
larly in regard to base load genera- 
tion. 

Economical coordination of hy- 
dro and thermal sources of power 
is becoming increasingly important 
and at the same time more complex. 
This is particularly true where 
pumped storage hydro offers attrac- 
tive possibilities. 

Changing economic conditions 
will often make mouth-of-mine 
power plants with associated elec- 
tric transportation of energy more 
economical. 


1959 @ ELECTRICAL WORLD 









n of 
ticu- 
nera- 


t hy- 
ower 
rtant 
plex. 
vhere 
ttrac- 


itions 
-mine 
elec- 
more 


ORLD 






These changing patterns of eco- 
nomic generation will influence the 
relative physical location of new 
generation and loads, emphasizing 
the interdependence of generation, 
transmission and sub-transmission 
facilities. 

Economic considerations have re- 
quired that every component of the 
power system be more intensively 
loaded. Load densities are increas- 
ing everywhere and, at the same 
time, larger blocks of power are 
being transmitted, in some cases 
over longer distances. These con- 
ditions, combined with changing 
equipment characteristics, have ac- 
centuated the problems of system 
design and operation. 

These new factors, both economic 
and technical, have brought new 
problems, making it necessary to 
know more things more precisely 
about the whole integrated power 
system. Fortunately, work during 
the past several years has resulted 
in new methods of analysis, and 
new concepts of suitable criteria of 
system performance that can be de- 
veloped to guide future system 
design and operation. 

In planning future generation and 
transmission facilities, it is necessary 
that these future facilities be studied, 
both with respect to their costs and 
with respect to their reliability, from 
a system standpoint, in serving the 
load. To compare various plans 
realistically it is important that the 
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Daily Peak 
Variation 


Nassim ign taceest l 


Time 


FIG 1—DAILY VARIATION of peak with time. Term R corre- 
sponds to reserve. For outage O, which has probability 
p, there will be enough capacity to meet load for time 


t., in days per year 







Outage 0, 


FIG 2—LOSS OF LOAD PROBABILITY, days/yr vs peak > 
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Integrated System Planning 


alternatives provide the same system 
reliability or that an adjustment be 
made between plans to account for 
the difference in reliability. 


Reliability Concept Considered 


The problem of evaluating sys- 
tem reliability has been given con- 
tinued attention by the electric util- 
ity industry. Where suitable statistics 
are available, probability methods 
provide a mathematical tool to con- 
duct such reliability investigations. 
These methods encompass the clas- 
sical method of probability mathe- 
matics, such as the binomial ex- 
pansion theorem, and such recently 
exploited techniques as stochastic 
sampling or Monte Carlo methods. 
But the application of these proba- 
bility methods has only been made 
practical by the recent availability 
of high speed digital computers. 
Computers have also been applied 
to calculating total system costs in 
designing a system to provide a 
given reliability of service. 

It is the principle of integrated 
system planning discussed here that 
alternative facilities be economically 
evaluated (by calculation of present 
worth of total system cost) on the 
basis that each alternate will provide 
the same degree of reliability in 
meeting the system load. 

Two steps are involved in under- 
taking such a study: 

¢ Calculation of the reliability of 
the system. 


100% Capacity 


Loss of Load Probability Days /Yr. 





e Evaluation, on a present worth 
basis, of all system costs for the 
various alternate plans. 

Several methods have been pro- 
posed for the evaluation of system 
reliability. The one most widely used 
in the industry and which leads to 
the simplest method of calculation 
is based on loss of load probability. 
This method involves two major 
parts: 

Calculation of probability of 
generating capacity outages. 

© Calculation of loss of load prob- 
ability. 

To calculate the probability of 
capacity outages it is first necessary 
to prepare a table which lists the 
probability of forced generator out- 
ages as a function of the magnitude 
of the forced outage. 

To illustrate the method of build- 
ing up the required table, consider 
two units of 100 Mw capacity, one 
having a forced outage rate of 2%; 
the other a forced outage rate of 
3%. This information is presented 
in Table I, and applied in Table II. 

Note that the probability that unit 
| has O Mw out of service at the 
same time that unit 2 has 0 Mw out 
of service, is given by the product 
of 0.98 x 0.97. This of course cor- 
responds to a system outage of 0 
Mw. The probability that unit 1 has 
100 Mw out at the same time that 
unit 2 has 0 Mw out is the product 
of 0.02 x 0.97, and in this case the 
total system outage is 100 Mw. In 














Peak Lood ——————>> 


Table II system outage figures, in 
Mw, are in parentheses. 

Final results are given in Table 
III. It should be observed that a 
system outage of 100 Mw can oc- 
cur in two different ways so that 
the total probability of a system out- 
age of this amount is the sum of two 
products. In later discussion the 
various values of capacity outage 
will be designated as O,, and the 
corresponding probability as px. 

The method of obtaining the re- 
quired table for the system formed 
by these two units is given in Ta- 
ble IT. 

As a check note that the sum of 
the probabilities is unity, thus indi- 
cating that all possible happenings 
have been accounted for. 

Forced outages are of concern 
only when they are of such value 
that insufficient capacity remains to 
meet the system load. Consequently, 
the next step must involve combin- 
ing the probability of occurrence of 
the load with the previously de- 
scribed probability of occurrence of 
forced outages. Fig. 1 indicates the 
daily peak-load variation as a func- 
tion of time. For outages less than 
the value R indicated in Fig. 1, 
there is always sufficient capacity to 
meet the load. For an outage O, 


which has the probability of occur- 
rence p,, there will not be sufficient 
capacity to meet the load for time 
t, in days per year. 

The probability of loss of load, 
expressed in days per year, due to 
this particular O, is then equal to 
the product of the probability of 
outage O, occurring and the number 
of days per year when an outage O, 
will cause a loss of load. Consider- 
ing all possible values of O,, the 
total loss of load probability is then 
given by the sum of all the p,t, 
products corresponding to the vari- 
ous values of O,.. 

In actually performing calcula- 
tions of this type, the effect of 
planned maintenance may be con- 
sidered by increasing the load 
an amount corresponding to the 
planned maintenance outage. The 
analysis should also include the ef- 
fect of load-forecasting errors intra- 
connection outages, and intercon- 
nections. When integrated area 
operation provides planned means 
for blocking regulators, dropping 
voltage, and emergency load reduc- 
tion these factors must be recognized 
in the determination and evaluation 
of probable capacity deficiency. 

By varying the magnitude of peak 
load for an assumed total capacity, 


Step | | Speci Load for Year Considered 





Advance to 
Following Year 


No 


Step 2 Calculate Index of Reliability 
Step 3 Is Index of Reliability Met? 
Yes 
Calculate for Year the Amt Spent for 
a - Generation 
b - Interconnection 
c¢ — Intraconnection 
Step 4 
©P d - Oper. & Maint. 
e - Fuel 
Total the Above Cost & Obtain Present 
Worth for Year Y & Thru Year Y 
Step 5 | Have All Years Been Considered ? 


Yes 


FIG 3—SIMPLIFIED COMPUTER FLOW DIAGRAM outlining over-all computation 
for comparing alternative plans of power system development 
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it is possible to obtain a curve such 
as curve 1 in Fig. 2 for which the 
loss of load probability is plotted as 
a function of assumed peak load. 
As the peak load increases, as indi- 
cated by lines a, b, and ¢, it will be 
noted that the loss of load probabil- 
ity increases. Assume that the maxi- 
mum loss of load probability is to 
be 0.1 day per year. When the peak 
load reaches the value indicated by 
c, we have now exceeded the maxi- 
mum loss of load probability and 
would proceed to add another unit 
to the system. Curve 2 of Fig. 2 
corresponds to the loss of load 
probability with a new unit added 
to the system. The loss of load 
probability now drops below 0.1 
day per year. 


Alternatives Evaluated 


For each year of each alternative 
expansion, the annual costs are cal- 
culated including the following 
items: 

General investment 

Fuel consumption 

Generation operation and mainte- 
nance 

Transmission investment 

Transmission operation and main- 
tenance 

To make an economic compari- 
son between alternative schemes, it 
is necessary to refer all annual costs 
to the present time by considering 
the time worth of money. This to- 
tal present worth cost may be con- 
sidered as the funds provided today, 
which, at a given interest rate, 
would finance the operation of the 
system for the period of time under 
consideration. 

Various high speed digital com- 
puters have been used to excellent 
advantage in making calculations 
according to the previously de- 
scribed methods. A simplified flow 
diagram outlining the over-all com- 
putation is shown in Fig. 3. In step 
one the load is specified for the year 
considered. In step 2 the index of 
service reliability is calculated. In 
step 3 the computer checks to see 
whether or not the generation and 
transmission facilities are sufficient 
to meet the desired service reliabil- 
ity. If the reliability is not satisfac- 
tory, the computer determines when 
additional facilities should be added. 
The computer then re-examines the 
service reliability and, if satisfactory, 

proceeds to step 4. In step 4 the 
(Continued on page 59) 
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Competitive nuclear power 
is’one step closer 
see because of... 


Story_ 


General Electric wits 


at ific Gas & Electric has helped 


establish a solid technological 
base for econgmical nuclear 

| power at this. operating 
|." nuclear power plant 





The Vallecitos Story : helped establish 





POWER OPERATION and experimentation provide valuable data. 
Operation at 900 to 1000 psi at all power outputs up to 30,000 kw(t) has 
been stable. Reactor responds quickly to load changes. Plant maintenance 


is simple; low activity levels permit direct-contact maintenance. Refueling 
has been accomplished in less than a day of shutdown including time re- 
quired for system thermal cooling and reheat to 540 degrees F. 


Vallecitos Boiling Water Reactor experience 
shows the way to greater technological 
advances... brings competitive 
nuclear power closer 


VBWR has performed both as a dependable power producer 
and as an outstanding fuel and component test facility. 

These advantages of boiling water reactors for utility 
service have been demonstrated: 


Ease of Operation—Start-up of VBWR from cold condi- 
tions to full-power takes only five hours. Reactor shutdown, 
rearrangement or replacement of fuel bundles, and restart 
takes only 24 hours. High- “power, high-pressure operation 
has been stable. Refueling is fast and easily accomplished. 


Stability —-VBWR has been stable in operation at 900 to 
1000 psi at all power outputs up to 30,000 kw(t). 


Rapid Response to Load Change—Load changes from 
200 to 5,000 kw in 15 seconds are performed with resultant 
change of only 30 psi in reactor pressure. 

Reliability of Operation— Although primarily a research 
facility, VBWR has logged more than 20 million electrical 
kilowatt hours (over 106 million thermal kw-hr) since first 
operation in October 1957. Plant availability during com- 
mercial power service has been extre mely high, averaging 
over 95% in a typical period. Unavailability resulted largely 
from time required to conduct experimental programs. 


Originally rated 20,000 kw(t), the reactor has oper- 
ated at 30,000 kw(t) and is expected to operate satis- 
factorily at its presently licensed rating of 50,000 kw(t). 
Ease of Maintenance—Low radioactivity levels permit 
direct-contact maintenance of turbine and auxiliaries using 
normal procedures. Radiation poses no problem to reactor 
maintenance. 


SIGNIFICANT TEST CONTRIBUTIONS 


Extensive programs to prove oxide fuels for commercial 
service are in progress. Fuelelements have been tested under 
more severe irradiation than actual power plant operation 
will involve. 

Plant operation experiments have included: studies of 
forced-circulation and dual-cycle operation; evaluation of 
in-core monitors and rupture detectors; determination of 
stability; studies of nas chemistry, corrosion effects, 
and the dynamics of boiling; and evaluation of decon- 
tamination methods. 

VBWR experience has added ae to the tech- 
nology of the boiling water reactor type . . . technology that 
is exploitable by intensive development via a duals pre- 
dictable path to economical nuclear power plants. 
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solid technological base 


EASE OF MAINTENANCE—Reactor f \ VALUE IN RESEARCH—VBWR de- 
maintenance is simple. Radiation does f \ sign permits experiments in fuel de- 


not pose any problems. sign, rupture, long-term performance. 





REACTOR HOUSING is 48- 
ee oot diameter, vapor-tight 
teel enclosure, 100 feet 
nigh. Lower area contains re- 


























ictor and associated equip- 
nent including secondary 
team generator for dual- REACTOR CONTROL RODS 
ycle loop. cre electropneumatically 
driven. Seven rods control 
core reactivity. 
oper- 
ae REFUELING PORTS are 
t). located in the top head. Four 
ermit 12-inch ports allow refueling 
using BIOLOGICAL SHIELD is 18- . ne without removal 
actor inch-thick steel shield weigh- of the head. 
ing 80 tons. Mounted on 
wheels and rails, shield 
separates into three parts 
: for refueling or head re- 
ercial moval. HEAD OPENING is full diam- 
inder eter of the vessel so the en- 
‘ation tire core and its supports may 
be removed and replaced if 
, f desired. 
ies O 
on of 
on of 
fects, oo ae oo 
2ccan. iameter, is eet high, 
aon fully lined with stainless steel. 
tech- | 
y that 
y pre- REACTOR CORE includes 


30 developmental prototype 
elements of various designs 
being tested for power plant 
service. 


VBWRisalight-water-moder- 
ated-and-cooled boiling 
water reactor producing 1000 
psi steam which is used di- 
rectly in a 5000-kw turbine. 








after Vallecitos...acceleration 


General Electric’s Atomic Acceleration Program 
can broaden solid technological base, 
speed competitive nuclear power 


Acceleration to competitive nuclear power is necessary for 
national security and world leadership, technological and 
idealogical. General Electric’s Atomic Acceleration Program 

a major effort in developing boiling water reactors— 
promises the fastest realization of that goal, at minimum 
cost with least technological and financial risk. The program 
complements government and industry objectives. Concur- 
rently, General Electric will continue to investigate other 
promising reactor types. 


VBWR is making important contributions in the First Gen- 
eration Phase of the Program. Immediate implementation of 
the Developmental Phase is required, with these reactors 
needed to improve and test specific combinations of boiling 
reactor technology: 

Cc The NATURAL-CIRCULATION BOILER reactor, 
rated at 50 mw(e) has been committed by PG & E 


for the Humboldt Bay station and will stress extreme sim- 
plification and lowered costs. 


= COMPACT reactor, rated at 10-25 mw(e), is 

required to develop optimum design and construc- 

tion simplicity for forced-circulation plants. 

Cs A HIGH POWER-DENSITY reactor, rated at 25-50 
mw/(e), is required to test the limits of power den- 

sity and provide full-scale proving of high-power-density fuel. 
A SEPARATE SUPERHEATER or INTERNAL 
SUPERHEATER, rated at 10-100 mw(e), is required 
to evaluate operation and maintenance character- 
istics, extend nuclear superheat technology. 


FOR INFORMATION on participation in this program, 
contact your nearest General Electric Apparatus Sales Office 
or write: Atomic Power Equipment Department, 2151 South 
First Street, San Jose, California. Publications GED-3750, 
‘How to Implement Nuclear Power Acceleration” and GER- 
1574, ‘Operation Sunrise,”’ provide more detailed discussion 
of the program, are obtainable by writing Section 192-13, 
General Electric Co., Schenectady 5, N. Y. 


THE COMPLETE ACCELERATION PLAN FOR COMPETITIVE NUCLEAR POWER 


First Generation Phase Has 
Provided Technological Base 


TARGET '65— 
COMPETITIVE NUCLEAR POWER 


NCB—Natural-Circulation Boiler 


LEGEND C—Compact 


HPD— High Power-Density 


Evolutionary Phase Will 
Bring Competitive Plants 
in High-Fuel-Cost Areas 


Target Phase Will 
Provide Plants 
Competitive With 25% 
of 1970 Conventional Plants 
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SSH— Separate Superheater 
ISH—Internal Superheater 
SH— Superheater 
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computer evaluates, for that par- 
ticular year, all of the system costs 
and also obtains the present worth 
for this year and the cumulative of 
previous years. In step 5 the com- 
puter asks if all years have been 
considered and, if not, the computer 
advances the load data to the cor- 
responding to the following year. 
When all years have been consid- 
ered, the computer has completed 
its work and stops. 


Generalized Studies Made 


Several generalized system studies 
have been made using the general 
method outlined above. While not 
directly applicable to any particular 
system generalized studies are im- 
portant in establishing new methods 
and in determining the relative im- 
portance of the various parameters 
involved. They also serve as a gen- 
eral guide to possible future indus- 
try trends. 

The methods, as well as the com- 
puter programs developed for these 
generalized studies, have been most 
helpful in undertaking studies for 
individual power systems. 

From these generalized studies 
some interesting observations can 
be made which are applicable and 
important in future power system 
planning. 

1. For a typical integrated system 
studied, the most economical pat- 
tern of system expansion was to add 
units of between 9 and 6.5% of the 
system size. When this study was 
originally made in 1954 it was pre- 
dicted on the basis of results that 
individual units of between 500,000 
and 600,000 kv would be installed 
on some power systems within 10 
years. Figure 4 shows how close 
was this prediction. 

2. The economic expansion pat- 
tern for two equal, interconnected 
areas varies from 14 to 12% (on an 
interconnected system base) for an 
initial system load of 400 Mw, to 
approximately 12 to 10% for an 
initial system load of 3,200 Mw. 

3. Integration of two equal areas 
by means of adequate transmission 
facilities results in approximately a 
15% decrease in the cost of expan- 
sion. 

4. The capacity of the intercon- 
nection required to integrated two 
equal areas to attain the assumed 
system reliability is slightly greater 





Tools for Integrated System 
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FIG 4—PREDICTED GROWTH in power system unit sizes. Points mark actual 
units now installed on power system or on order 


than the size of the largest turbine- 
generator unit. 

5. Each 1% increase in generat- 
ing unit forced outage rate requires 
the installation of approximately 
5% more total capacity to maintain 
the same standard of system reliabil- 
ity. This provides a measure of the 
value of equipment reliability as the 
extra capacity required can be as- 
sessed as a penalty of approximately 
$7.50 per kilowatt against the unit 
for each percent increase in forced 
outage rate. 

6. Detailed generating unit forced 
outage rate statistics have been com- 


Cost 


Worth 


Worth and Cost 


Reliability 


FIG 5—COST OF RELIABILITY can be 
established but corresponding worth 
is not well known, but presumed to 
have shape shown. 


piled and made available to the in- 
dustry. These statistics have been 
invaluable in making the generalized 
studies described above. Further re- 
finements in over-all system prob- 
ability studies will be possible only 
as similar forced outage data be- 
comes available for other system 
components, including circuit break- 
ers, transformers, transmission lines 
and cables, relaying, etc. The com- 
pilation of such data by the indus- 
try is encouraged. 

7. If appropriate outage data 
were available on such equipment 
as boiler feed pumps, the evalua- 
tion of unit reliability in (5) above 
could be used to determine the value 
of spares. 


Peaking Patterns Studied 


In addition to studies of unit size, 
and the effect of intra and inter- 
connections, the integrated system 
planning method has been applied 
to generalized studies of peaking 
generation, nuclear power, and fu- 
ture generation patterns. Based on 
initial work these are the conclu- 
sions: 

Peaking generation: On most 
power systems the installation of 
low-cost generation specifically de- 
signed for short-time peak load op- 
eration can result in attractive 
savings. The economics of this 

(Continued on page 85) 
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Ways to Check Material Handling Expenses 


This is the second in a three-part report on the recent Edison Electric Institute Pur- 
chasing and Stores Committee meeting held in St. Petersburg, Fla. Part three will be 
carried next week. 


A sizeable share of your stores dollar goes to materials handling. The charts 
above tell the story. Based on the experience of seven utilities, they show the 
distribution of the stores expense dollar. From the charts we see that 46¢ 
of every stores dollar goes for materials handling—receiving, issuing, shipping, 
and transporting. 


Are you getting full value for those 46¢? Half the utilities queried by an EEI 
Purchasing & Stores project group plainly don’t know. They haven’t bothered 
to check. But from the utilities which are keeping tabs, here’s some guidance 
reported by M. A. Edwards, Duke Power Co, who headed the Purchasing & 
Stores project group. 


First you need records to check performance. These may include records on 
the value of material handled per man-hour between various storerooms; 
detailed trip reports compiled by drivers showing mileage, tonnage hauled 
both ways, loading and unloading time, total driving time; or records on man- 
hours allocated to issues and receipts putting away stock, housekeeping, etc. 


Then you need comparisons. For instance, you may compare the stores expense 
M. A. EDWARDS Hee 
costs of operating divisions, and the overall stores expense cost per dollar 
of issue with other utilities. Or you may compare storerooms based on average 
monthly stores expense per 100 customers. Or, as one utility does, you may 
compare costs between storerooms based on payroll, number and value of items 
handled, cost per customer, relationship of stores handling costs to non-stores 
personnel handling costs. 


But whether you find it feasible or not to keep close evaluation records on 


your stores expenses, there are still plenty of ways of getting more value for 
your materials handling pennies. 


These cost-cutting suggestions for material handling were offered by Edwards 

from his own experience at Duke Power: 

¢ Phase out ordering by sub-storerooms so that you avoid costly peaks at the 
(Continued on page 62) 
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QUALITY 


CADWELD ground rod and cable to 
steel electrical connections are superior 
to all mechanical or soldered types, 


Competitively priced, these quality con- 
nections are permanent and cannot 
loosen or corrode. 


Simplified ordering—specify type con- 
nection and quantity only—equipment 
furnished automatically. 


originators and developers of the copper thermit principle 


CADWELD., 


electrical connections 


ERICO PRODUCTS, INC. 
2070 E. 61st Place e Cleveland 3, Ohio 














































beginning of each month. 


* Use fork lift trucks with adjustable forks—thus making it possible for one 
man to handle a big share of palletized materials and conductor reels. 


* Have vendor stencil company identification numbers on boxes, cartons, and 
reels so that they may be unloaded at storage areas without rehandling. 

* Use simple locator system so that a new materials handler may become pro- 
ductive almost immediately. 

* Keep close tabs to make sure manufacturers don’t ship unassembled products 
and invoice them as assembled products. 


Salvage or Disposal ?—A Decision that Means Profit 





G. A. SPENCER 


What to salvage? What to throw away? There’s profit to be made in the 
right decision. But too much paperwork can knock the profits out of a salvage 
and reclamation operation. That was one of the main points made by G. A. 
Spencer, Detroit Edison Co, in reporting on “Store Returns—Salvage—Dis- 
posal.” His advice: Use as little paperwork as possible in moving items of low 
value through the various departments, but paper should accompany items 
of high relative value subject to theft. 


What to salvage? After describing the varying responsibilities for salvage in 
several utilities Spencer said that no matter who makes the decision it is usually 
made on the basis of: (1) Can we use the item; (2) when can we use it; (3) 
how much will it cost to hold it; (4) what is the salvage value to scrap as is; 
and (5) how much will it cost to repair? 


To make a salvage decision, advised Spencer, use: (1) Records of stock balances, 
usage figures and salvage production; (2) knowledge and experience in costs 
to repair; (3) knowledge of scrap values or value as used equipment or mate- 
rials; and (4) overall average costs to hold the item for possible future use or 
sale. A general rule of thumb applied to standard overhead line items at 
Detroit Edison, added Spencer, is: “. . . if the item or equipment has no definite 
possibility of usage or sale within three years, it will probably be scrapped. This 
is dependent on future possibility of removals, cost of repair, scrap value, and 
storage space available. 


Accurate cost evaluation is essential te decisions on whether to scrap or 
salvage, emphasized Spencer, “. . . each type of item must be controlled indi- 
vidually. In other words, we must know the handling cost, labor cost, parts 
cost, etc, on each type of item.” Again referring to Detroit Edison procedure, 
Spencer said: “In general if the labor and material cost to salvage on items is 
over 50% of its stock value it is probable that it should be scrapped.” Accord- 
ing to Spencer, Detroit Edison’s direct costs (labor and materials) are about 25¢ 
per dollar on material reclaimed while labor and handling costs on scrap sold 
is approximately 5 to 6% of the sale price. 


Disposal of used equipment or materials should be handled by a specialist for 
proper results, advised Spencer, adding that in his company this function is 
handled by the Salvage Sales Division of the Purchasing Department. Most 
sales of equipment, said Spencer, are made through used equipment dealers 
since purchasers tend to buy from dealers because of their wide experience 
with the market and the multiple dealer listings available to them. 


Utilities can get a better price for major equipment if the Salvage Department 
is informed of removals as soon as possible, said Spencer. The reason for this, 


said the salvage expert, is that the equipment in its original position looks 
better and can be better inspected, tested and demonstrated. 
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NEWS OF MANUFACTURERS 





Procurement & Products 


A. B. Chance Demonstrates New Line of Power Cutting Tools 


A new line of power cutting and crimping tools was 
demonstrated for the first time by A. B. Chance Co 
at a recent utility industry conference in Washington, 
D. C. Shown here at the demonstration are (I to r): 
O. G. Anderson, product manager-tools; D. Collins; 
and C. H. LeVee, vp-engineering, all of Chance. 

All the tools operate from any type of air com- 
pressor or standard cylinder of dry nitrogen. They 
are light-weight hand tools, trigger-operated, with high- 
speed jaws that cut or crimp in a single stroke. 

The line includes: (1) a communications cable cut- 
ter for lead and plastic-sheath cable up to 3%-in. 
diam; (2) guy-strand cutter for steel strand up to /%2-in 
diam; (3) insulated wire cutter, rated 69 kv, for all- 
aluminum conductors of any size and copper up to 
500 Mcm; (4) power pruners, available in insulated 
(69 kv) and non-insulated models, for cutting branches 
up to 2-in. diam; and (5) a crimping tool for service- 
entrance connections. 





New GE Transformers Carry 20% Extra Peak Load 


Peak loads can be increased an additional 20% of 
transformer rating with no sacrifice in life expectancy 
for a new line of pole-type distribution transformers 
introduced today by General Electric. This is made 
possible by using a new Permalex insulation system. 

The transformers, available in ratings through 167 
kva, are also expected to require less maintenance than 
present GE designs through use of a new plastic coat- 
ing that insulates the transformer covers from acci- 
dental shorting by birds and squirrels. 

Other features are higher light and breaker settings 
for self-protected units; improved cover-mounted bush- 
ings so the internal fuse can be replaced without re- 
moving the bushing; and a rolled-under base (on rat- 
ings through 100 kva) to minimize damage from 
scraping. 

Load increases up to 20% in the range of about 


130-170% peak load are possible with no sacrifice in 
life as a result of the new insulation, says GE. Heart - 
of the new insulation is a paper made from kraft pulp 
which has been chemically treated to retard thermal 
degradation—the aging and embrittlement of cellulose 
fibers under prolonged heating. 

The paper is made from a kraft pulp of which the 
basic chemical structure has been altered in the pulp 
stage by a process known as cyanoethylation. This 
replaces some OH groups in the cellulose structure 
with cyanoethyl groups, thus raising the paper’s ther- 
mal endurance and retarding water formation. 

In sealed-system tests at 150 C, Permalex treated 
kraft paper prolonged dielectric strength retention and 
retained almost 80% of its original tensile strength 
after 3,500 hr. Other untreated materials, according 
to GE, weakened to 30% or less after the same period. 


MANUFACTURERS BRIEFS 


Westinghouse Educational Founda- 
tion has budgeted $1,625,500 in 
1959 for college and university 
educational programs, including 
scholarships and fellowships, labo- 
ratory equipment and improve- 
ment. Most of the 164 students 
and graduates benefiting will be 
enrolled in engineering and science 
courses. Special lab equipment 


valued at over $530,000 will be 
donated to 150 electrical engineer- 
ing departments in colleges and uni- 
versities. About one third of the 
foundation funds will be donated to 
liberal arts and business adminis- 
tration curricula . . . Partial pro- 
duction will start about Aug. 1 in 
Anchor Metal’s new plant in Annis- 
ton, Ala. Remodeling of a 175,000- 
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sq-ft building for manufacture of 
steel towers and switchyard struc- 
tures will begin June Ist. Anchor’s 
sales have increased about 800% 
in less than 5 years... Triangle 
Conduit & Cable is establishing a 
Bituminized-Fiber & Plastic Pipe 
Div. A new 114,000-sq-ft plant has 


(More Manufacturers Briefs, p 66) 
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Portable tensioner, powered reel carrier are latest developments as . . . 


NEWS OF MANUFACTURERS 





Pengo Sets Pace in Tension Stringing 


A portable bullwheel tensioner 
for distribution work, just intro- 
duced by Petersen Engineering Co, 
(EW, May 4, p 82) is the smallest 
tensioning equipment built by the 
Santa Clara, Calif., company. Al- 
most simultaneously, at the size 
spectrum’s other end, Pengo an- 
nounced a powered reel carrier of 
monstrous dimensions, yet devised 
for transport between jobs within 
highway limits (EW, May 11, p 
62). 

The portable tensioner and pow- 
ered reel carrier are natural expan- 
sions of the Pengo tension-stringing 
line. One may spread tension 
stringing to many distribution jobs 
until now deemed uneconomical for 
this technique. The other rounds 
out the line of equipment for string- 
ing the biggest expanded conductor 
(up to 2 in.) used on today’s EHV 
lines. 

The other major Pengo line, 
earth-boring augers, is as subject to 
size increase, efficiency improve- 
ment, and application enlargement. 
Augers to 96-in. diam are available, 
research toward optimum position- 
ing of cutting teeth continues, and 
auger teeth are being tried success- 
fully as trenching tools. 

Pengo now has over 2,500 cus- 
tomers in 15 countries. The com- 
pany believes these customers have 
grown to expect and appreciate its 
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advice and suggestions on routine as 
well as unusual applications of its 
equipment. From these contacts 
stems the two-way communication 
which provides the latest product 
ideas, and starts the chain of re- 
search and development which un- 
derlies Pengo operations. Possibly 
this is why the company has no 
serious American competitors in 
tension stringing. 

At the war’s outset, Gerald Peter- 
sen, now Pengo president, entered 
the overhead line construction busi- 
ness. He devised for his own use 
many types of equipment to fill the 
need for new approaches to line 
construction, thus formulating the 
principles behind Pengo tension 
stringing. Later, to capitalize on 
development of a unique earthbor- 
ing auger, he formed Petersen En- 
gineering. 

The first Pengo tensioner satis- 
fied the demand for pulling equip- 
ment that kept cable off the ground. 
It featured bull wheels with per- 
haps Pengo’s greatest single contri- 
bution, neoprene-lined grooves. The 
grooves gripped the conductor and 
held it under tension as high as 
25,000 Ib without damage. Under 
control of mechanical brakes, the 
cable comes off the bullwheels and 
onto the line under tension at speeds 
to 4 mph. 

Pengo then provided the next 
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item—the power-driven bullwheel 
cable puller, which powers the pull- 
ing line over bullwheels, paying it 
to adjacent reels under reduced 
tension. 

The take-up reels still needed ro- 
tating, so Pengo built a powered 
reel winder. This now has a torque 
converter to ensure constant light 
tension for an even wrap of the 
pulling line or possibly salvageable 
conductors. 

Expanding the line  size-wise, 
Petersen moved both ways. Pengo 
equipment can handle the largest 
commercial jobs; and when utilities 
began to eye tension stringing for 
distribution, particularly urban re- 
conductoring, smaller more econom- 
ical rigs were devised. 

Pengo doesn’t confine research 
and development to areas of imme- 
diate results. For instance, its 
heavier equipment designs are un- 
dergoing tentative modification 
against the time, felt not far off, 
when much mountainous transmis- 
sion will be built without access 
roads, with all material and equip- 
ment transported by helicopter. 

An even longer-range example is 
Pengo’s probing into future designs 
for underground cable construction 
equipment. Here the company sees 
the day when much overhead trans- 
mission and distribution will be 
forced underground. 
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Because... 


1. interlocking finger design gives complete 4. built in spring action maintains contact 
conductor encirclement and perfect alignment. pressure under changing loads. 
2. extra long contact areas assure good inter- 5. clamps are clearly marked and factory 


strand —e oe ree ae a4 dipped in Fargolene, a corrosion inhibitor, 
mass provides ample heat dissipation. . ae 

which maintains clean contact surfaces. 
3. high strength heat treated castings and 


bolts eliminate breakage. Castings and 6. a wide range of conductor sizes can be 
washer are aluminum and bolts and nuts accommodated in each connector for aluminum 


are steel with a heavy hot dip galvanize. to aluminum or aluminum to copper connections. 


Ask your Line Material Field Engineer for complete details. 
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Protective 
Sleeve 


Amp-trap, SHAWMUT’s famous current limiter, provides the 
most effective protection against short-circuit yet achieved. Be- 
cause it functions far faster than any mechanical device, it inter- 
rupts short-circuit currents long before they can build up to 
dangerous values. Complete interruption of short-circuit currents 
occurs in a few milliseconds. 


More and more utilities and industrial systems use Amp-trap 
Cable Protectors (CP-6) to cope with short-circuit currents of 
ever increasing magnitude. Use CP-6s in secondary and spot net- 
works, for bus ties, cables above and below ground — particularly 
on the new higher voltage systems such as 265/460 volts. You 
can use them wherever large blocks of power are present, where 
available fault currents are high and where installations have be- 
come inadequate due to growth. Ask for Bulletin CP-6. 

© 1959 The Chase-Shawmut Co. 


THE CHASE-SHAW MUT co. 
374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiary of |-T-E CIRCUIT BREAKER CO., Philadelphia, Pennsylvania 
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Manufacturers Briefs 
(Continued from page 63) 


been purchased in Landisville, N. J., 
to which plastic pipe operations will 
be shifted and where manufacture 
of bituminized-fiber products will 
begin at year’s end .. . Scovill Mfg 
extends its tube line to include cop- 
per tube and pipe for air condition- 
ing and heating applications. A 
$10-million tube mill recently com- 
pleted in New Milford, Conn., per- 
mits production of longer lengths 
of the company’s heat exchanger 
tube line . . . Federal Pacific will 
market, under its own trade name, 
all products of its wholly owned 
subsidiary, Roller Smith. As part 
of the reorganization, R-S will con- 
tinue manufacturing operations un- 
der the new name of Fifty Avenue 
L, Inc. Indicating instruments and 
rotary switches will be made in a 
new 84,000-sq-ft plant in Newark; 
special-application oil circuit break- 
ers at Scranton, Pa... . General 
Electric starts tower erection on 
Project EHV this month, also con- 
struction of a substation and ad- 
ministration building. A committee 
of 12 consulting engineers, at GE’s 
invitation, held their first review 
and planning meeting May 27 in 
Pittsfield, Mass., on the 5-year proj- 
ect which will eventually carry 750 
kv ... Babcock & Wilcox recently 
shipped, for Westinghouse, the 70,- 
000-Ib reactor pressure vessel for 
Belgium’s first nuclear power plant. 
Shipment to the 11,500-kw power 
station was made under first U.S. 
export license issued for an atomic 
power plant .. . Kuhlman Electric 
now furnishes, upon request, dis- 
tribution transformers coated with 
“Perma-Gold” paint to match the 
gold plaques displayed on all-elec- 
tric Medallion homes . . . Observ- 
ance of the Sth anniversary of 
General Electric’s Medium Trans- 
former Dept at Rome, Ga., was 
marked by production of the 12,- 
000th unit, a 5000-kva load-tap- 
changing transformer. In addition 
to medium transformers, the de- 
partment now manufactures liquid- 
filled distribution transformers, 
112% to 500 kva, 15 kv and be- 
low; sealed and open dry-type 
transformers, 300 kva and above, 
15 kv and below; integral distribu- 
tion centers; and transformers for 
load center unit substations and 
master unit station. 
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The distinctive blue and gold 

Wagner identification on 

pole-type transformers is a sign 

that here is a transformer you can rely on 

for utmost dependability. Constant research 

and development have kept Wagner up front 
in transformer design for more than 65 years— 
made the name Wagner one of the foremost 

in power planning. 


Wagner 


29 


w 


LONGER LIFE...GREATER EFFICIENCY... 
DESIGNED FOR MODERN-DAY LOADS 


Wagner ForR™ W Transformers 


Wagner Form W single phase pole-type 
distribution transformers have been designed 
for lower impedance values, better regulation 
and lower losses. They have mechanical features 
that give you easier installation, safer 
operation, and longer service life. 
GUARANTEED LOSSES REDUCED... Wagner's 
published electrical performance sheets for a 
25 kva, 7200 volt transformer show that 
guaranteed core losses have been cut 
approximately 12 per cent . . stotal losses cut 
approximately 5 per cent. Other kva and 


voltage ratings have correspondingly improved 
loss ratios. 


The complete line of pole-type transformers, 
from 3 to 167 kva, is available from stock 
to meet your distribution system requirements. 





Here are the Extra Values 
that you get with 
Wagner Form W Transformers 


SMALLER SIZE THAN EVER BEFORE 


Wagner's line of single phase pole-type distribution transformers 
has been redesigned to give you extra value from your trans- 
former investment. One result of this redesign is a substantial 
reduction in size. The 25 kva Type HEK Transformer, for example, 
is now only 415/, inches high — including the cover mounted 
bushings! 


LOWER EXCITING CURRENT... the improved 
quality annealed steel core used in these transformers provides a 
low reluctance path for the magnetic lines of force resulting in a 
much lower exciting current. Lower impedance, better ratio of 
losses, and improved regulation have also been achieved. 


ONGER LASTING TANK FINISH...A new 
formula anti-corrosive paint is hot spray applied on tank sizes 
below 50 kva—flow coated on larger sizes. A primer coat, inter- 
mediate coat and finish coat are each cured by running the tanks 
through a tunnel of infra-red lamps or through controlled heat 
chambers. The result is a ‘Sure Seal’ finish that withstands all 
temperature changes — is much longer lasting in corrosive 
atmospheres 


Heavy wet process porcelain high volt- 

SAFETY-KEYED age bushings are safety-keyed. All 

BUSHINGS terminals are key-locked in the bushing 
porcelain — sidewall bushings are key- 
locked in the tank wall. Hand tightening 
terminals are easily hooked up without 
tools. Cover bushings have insulated 
terminal guards to prevent outages 
caused by birds or animals. All bushings 
are suitable for use with either aluminum 
or copper conductor. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6400 Piymouth Ave., St. Louis 14, Missouri. 


SERVING 2 GREAT GROWTH INDUSTRIES... ELECTRICAL... AUTOMOTIVE 
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Which Way with Section 167 ? 


Liberalized depreciation is five years old. But the question of what the utilities 
should do about it seems no closer to a pat answer than it did in 1954 when 
Congress passed Section 167 of the Internal Revenue Code—allowing business 
to write off more of its plant in the early years of life through the sum-of-the- 
years-digits or declining balance method. Today advocates of the various ways 
of treating liberalized depreciation cannot even be aligned into clearly-defined 
camps. Informed opinion boxes the compass—from full normalization to “flow 
through,” from compromise to out-and-out repeal of Section 167. 


The wide range of opinion was nowhere demonstrated more clearly than at the 
National Conference of Electric and Gas Utility Accountants held recently 
in Chicago. Speakers from within the industry and from without gave opinions, 
predictions and cold, hard facts that wrapped up the subject of liberalized 
depreciation as neatly as such an ungainly package could be wrapped. Two 
conclusions stood out: 


© After five years, there are still new approaches to splitting the benefits of 
liberalized depreciation between utility and ratepayer. Cortis N. Rice, Jr, of 
Northern States Power Co prepared a paper on one new compromise plan. 


© There is a strong current of feeling that normalization is a lost cause. Recent 
acts of the state commissions have left an impression that—regardless of the 
apparent intent of Congress—the choices left open to utilities now boil down 
to either giving the benefits of liberalized depreciation to present ratepayers or 
else passing them up altogether. 


Basic framework for the conference was a factual economic study of five 
schemes for handling liberalized depreciation presented by Malcolm G. Davis 
of Gilbert Associates, Inc. The Gilbert Study (EW, Feb 10, 1958, p 97) con- 
trasted the capital costs and revenue levels that would be likely to follow :a 
utility’s adoption of each method. Eight other speakers gave their views on 
specific aspects of liberalized depreciation or added facts to the framework. 


The keynote speaker drew a bead on the whole concept of Section 167. Pro- 
fessor William A. Paton of the University of Michigan lost no time in stating 
that he favored the same rate of depreciation for book and tax purposes, and 
a higher one for both. “It’s a shame that this charge came to be called ‘depre- 
ciation’ in the first place,” he said. “It would be better if it were called ‘Esti- 
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mated Plant Capacity Consumed.’” Paton decried the way depreciation was 
if, thought of as being different from other costs of running a business, and not 
|i an ‘out-of-pocket’ cost. “Actually,” he said, “it is an out-of-pocket cost par 
i excellence. You have to build plant before you can produce gas or electricity.” 
| Taking issue with the term “cash generated by depreciation,” Paton was 
emphatic: “It’s not so,” he said. “Recognizing depreciation doesn’t provide 
any funds whatever. If you don’t deduct for it, you overstate income.” 


} 

| 

| “Because of the enormous risk of installing plant,” he went on, “more of it 
should be depreciated early. I’m sorry we didn’t take liberalized depreciation 

for both taxes and the books.” Smiling at John Childs, vice president in charge 
of the utility department at Irving Trust Co, who was to follow him on the 

| program, Paton added: “Of course then analysts would have said: “We can’t 


999 





sell your securities. We need those faked earnings. 


Facts from the Analysts 





Childs reported how security analysts felt about “those faked earnings.” In 
1957 and again this year Irving Trust Co asked 15 analysts how they would 
handle the different methods of taking liberalized depreciation when analyzing 
securities. Childs emphasized that his report was not based on what these 
analysts thought should be done by utilities, but was simply a factual account 
of how the analysts would give credit under each method of treatment. 





The survey’s conclusion: “You get more credit if you let it flow through to 
earnings.” More analysts said they would credit liberalized depreciation savings 
if the utility used “flow through” in 1959 than in 1957. And less said that they 
would give credit for normalized savings. In computing capitalization ratio, 
12 out of the 15 would include “flow-through” savings as equity capital. With 
normalization, however, only five analysts would give credit if the saving were 
put into restricted surplus, and less if it were put into a reserve. 


In calculating P/E ratios, the analysts were even less enthusiastic. Nine said 
they would include the tax saving in earnings if it were flowed through; four 
said they would exclude it even then. When normalization is used, four would 
include it if placed in a special reserve for deferred taxes or labeled as accumu- 
lated deferred taxes on income, three if it were put into restricted surplus, 
two if it were put in depreciation reserve. 








Many analysts stressed, however, that their opinions could change if regulatory 
developments warranted, and several made the point that they favored nor- 
il Ps malization in principle, regardless of how they treated normalized tax savings 
for analytical purposes. Said one: “Where the commission has not ruled, the 


it i ati treatment would vary with the objective. To be conservative, one should 
Cred Ly norm IZ Ion assume the worst. To be realistic, perhaps one should assume the best.” 


The Case for ‘Flow Through’ 






Why take liberalized depreciation at all if the company must “flow through” 
all tax savings to the rate payer? The answer was presented by John B. 
Madigan of The Hartford Electric Light Co. “Management has an obligation,” 
he said, “to keep all operating costs as low as possible. Certainly this obliga- 
tion should extend to the area of one of our largest items of expense, namely 
taxes.” Noting that his company had cut its tax bill by 14% in 1957 and 30% 
in 1958 by using liberalized depreciation, Madigan asked: “If it were possible 
to effect a saving as large as this in any of the other categories of expense, 
would we hesitate to do so? . . . If a regulatory commission treats us fairly 
in most respects, as ours happens to do, we cannot object if they believe that 
these tax reductions should be used for the benefit of the customer.” 
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Normalization, said Madigan, “is most inequitable, for it is requiring present 
ratepayers to subsidize other ratepayers of the far-distant future.” He cited 
studies showing that cumulative tax savings will still be growing at the turn 
of the next century, and noted that they would continue to grow as long as the 
industry kept growing—or as long as there is any inflation. 


The intent of Congress, Madigan asserted, was to encourage industry to mod- 
ernize machinery and equipment. “In our industry, however,” he continued, 
“to be realistic, accelerated depreciation does not stimulate to any great extent 
the replacement of obsolete equipment. Does anyone seriously contend that 
our plant would not have been expanded as fully or as rapidly, or that our 
maintenance program involving replacements of units of property would have 
been curtailed if it were not for accelerated depreciation? Perhaps it achieved 
all these things for other taxpayers, but certainly not for us. What was achieved 
was, in effect, nothing more than a reduction in taxes equivalent to the lowering 
of the present corporate rate of 52%; and, if income taxes had actually been 
reduced in such manner, would anyone argue that we ought to be allowed to 
retain the savings over and above the fair and normal rate of return? 


“When these tax savings are passed back to the customer, however, the flow- 
through company does not suffer a complete economic loss. Rather it gains a 
competitive economic advantage, at least in certain areas such as in gas and 
oil heating versus electric heating.” 


Dividing the Benefits 


Representing the “compromise” approach to liberalized depreciation benefits, 
Cortis N. Rice, Jr, of Northern States Power Co had two contributions. First, he 
analyzed the “Wisconsin Method,” where actual taxes are charged to tax 
expense, and an amount equal to the tax saving goes into the depreciation 
reserve and is excluded from the rate base. He noted that the “Wisconsin 
Method” had the advantage of dividing the benefits between the customer and 
the company, and also that it is an effective way to build up a depreciation 
reserve. But, he added, “when the reserve becomes significantly greater than 
needed, then the annual depreciation rates used in the corporate accounts may be 
reduced to the point where the method becomes equivalent to . . . flow-through.” 


Rice’s second contribution was a new plan for treatment of liberalized depre- 
ciation. This plan also gives benefit to both company and customer. Under 
“flow-through,” Rice pointed out, it is possible to reduce rates so that the cus- 
tomer actually would obtain twice the tax reduction and the company would 
still have the same net return as before. This is because taxes are cut not only 
by the increase in depreciation expense, but also by the decrease in revenues. 


“The compromise plan which I propose for consideration is to give the 
customers, by reduced rates, the actual amount of the decrease in taxes due 
to the use of fast depreciation. If this is done there will be an additional reduc- 
tion in taxes equivalent to 50% of the reduction in revenue, or 50% of the 
reduction in taxes, and this would accrue to the company. This procedure 
would result in substantially reduced costs to customers and also provide a very 
real benefit to the taxpayer, which Congress apparently intended. It could bé 
argued, and very strongly I think, that after a two-te-one distribution such 
as this, the company should be free to use the proceeds to its own benefit as 
it chooses.” 


These proceeds could be added to the company’s present rate of return, to 
compensate it for the risk associated with greater consumption of its depre- 
ciable tax base. “With this plan the tax saving available to the company is 
no different from other earnings that belong to the company and could, of 


ELECTRICAL WORLD e@ June 1, 1959 MANAGEMENT NEWSLETTER 71 

















MANAGEMENT NEWSLETTER 


course, be added to the depreciation reserve if needed, or it could be used for 
economic depreciation or other types of expense.” 


Rice’s paper also outlined some modifications of this plan, showing how it could 
be made to meet different conditions. “My main purpose,” he concluded, “. . . 
is to show that the methods which have been used do not include all of those 
which could be used, and that we can profitably devote some further study 
to the general subject of liberalized depreciation.” 


The Outlook: Cloudy 


For normalization advocates, the outlook is cloudy. That was the appraisal of 
George Logan, Philadelphia Electric Co, who succinctly covered legislative and 
regulatory trends affecting liberalized depreciation. Noting that bills are due 
in this session of Congress, he mentioned the possibility that “if economic 
depreciation gains, liberalized depreciation may be dropped” from the tax law. 
In regulation, Logan said: “The trend of passing on the benefits of liberalized 
depreciation to the customers seems to be growing on the East Coast, and has 
jumped to California.” 


In California, “Liberalized depreciation got into politics,” said Barnard Morse 
of Southern California Edison Co. Hearings there are slated to drag on to the 
end of the year, and the outcome is still in doubt. Latest development was the 
presiding commissioner’s introduction of economic depreciation into the Cali- 
fornia hearings. Utilities, Morse reported, were still pondering the move. 


“The Handwriting Is on the Wall’ 


“The pendulum is swinging still farther away from normalization,” said Arthur 
H. Kuhn of Pioneer Service & Engineering Co. Referring to the recent policy 
statement of the New York Public Service Commission, he said: “The hand- 
writing is on the wall... . it’s a ‘heads I win, tails you lose’ proposition—with 
the commission tossing the coin.” 


. The concept of liberalized depreciation was sold in the first place by the 
capital goods industries, which are not regulated,” Kuhn continued. “They were 
designed to meet many problems that are not related to the utilities. Once it 
was passed, it became available to all companies. The utilities see a chance 
for free capital; the commissions see a chance to reduce taxes and pass on the 
benefits to the customers. With all the confusion and inability to agree on the 
right way to handle Section 167 . . . it may be that concerted action for repeal 
would serve the best purpose for everybody. Once that’s accomplished, maybe 
another method could be found to accomplish the purpose.” 


A convincing case for abandoning Section 167 entirely was supplied by C. N. 
Ostergren of American Telephone & Telegraph Co. AT&T does not use liberal- 
ized depreciation, primarily because of the complications involved for a com- 
pany operating in so many jurisdictions. “The biggest problem,” Ostergren said, 
“is that the utility industry has been galloping off in all directions instead of 
pulling together.” 


He called for higher book depreciation rates, and for repeal of Section 167. 
“It looks to me,” he said, “as though all utilities stand to gain if we talk a 
little less about tax purposes, and more about book purposes . . . If the liberal- 
ized depreciation provisions of Section 167 were repealed,” he said, “I believe 
it might be possible to substitute economic depreciation. At this stage of the 
game, I believe this could be accomplished without any decrease in tax reve- 
nues to the government,” 
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| Wher “choosing up” distribution transformers . 





consider the aueie a 


the POLE STAR 
lap-on-top 

COTO)... Ge 

This ae cae 
which each lamination 
forms its Own magnetic 
path—provides the low 
core loss and low ex- 
citing current that are 
essential to sustained, 
economical performance. 


Pennsylvania 
Transformer 
Division 
McGRAW-EDISON COMPANY 


Canonsburg, Pa.—Greater Pittsburgh District 











THE MUSCLES 
OF TOMORROW 


Tt me CeCe MB CoS Cum TT Cm Oley 


STONE & WEBSTER 


ENGINEERING CORPORATION 
A Subsidiary of Stone & Webster, Inc 
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plastics formed by molecular chemistry, 
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these are some of the materials and forces 
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materials and forces are being produced 
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by Stone & Webster. 


Building today for tomorrow's needs has been 
Stone & Webster's objective for 70 years. 

The plants we build today must compete profitably 
with tomorrow’s plants. This can only be 
achieved by reducing construction and operating 
costs ... by scrupulously respecting client 
Uae CLT oe 


lf your company is contemplating expansion 
or actively planning new facilities, let us 
demonstrate how Stone & Webster's 
experience can add to your future profits. 
Call or write our nearest office. 


NEW YORK ° BOSTON es CHICAGO 
PITTSBURGH e HOUSTON e SAN FRANCISCO 
LOS ANGELES e SEATTLE e¢ TORONTO 





Developed to M 
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Sangamo Secovar 240 volt secondary capacitors 
are installed at the customer’s service to give 
maximum system benefits all down the line. 
This new addition combines a 2 kvar capacitor 
with a meter socket. When used in new 
construction or when re-wiring, the only 
installation cost involved is that. which would 
normally be required for a meter socket. 


Sangamo’s exclusive Secovar Capacitors are 


t Your Needs: 


lene As 


Ye | 
ORIGINAL SOCKET 


bY 


available in three types to meet your require- 
ments: The new Type OS (Original Socket) 
2 kvar rating; Type S, a 2 kvar rating for socket 
mounting; and Type N, a 1 or 3 kvar rating for 
nipple mounting. All types are fused and some 
models can be furnished with a Klixon thermo- 
static switch if desired. 

For details, consult your Sangamo Represent- 
ative, or write for Bulletin 1132. 


o 
ee 


SANGAMO ELECTRIC COMPANY 


Springfield, Illinois 
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NEW EQUIPMENT 


(For further information refer to Reader Service on page 80) 


interrupter . 


. . « for metal-enclosed switchgear 
is capable of interrupting loads of 
600 amp without external arcing or 
emission of smoke. Current is 
shunted through the air switch- 
mounted Powerupter as_ switch 
opens. Arc is breached between a 
mechanism-activated contact and a 
stationary one and is quenched by 
gas-evolving lining of porcelain- 
enclosed chamber. The Powerupter 
is self-contained, uses no oil or gas 
for arc interruption and requires no 
maintenance during its normal life. 
It is also available for outdoor 
switches at voltages up to 34.5 KV. 
H. K. Porter Co, Inc, Delta-Star 
Electric Div, Chicago, Ill. 


Air Compressor .. . 


. » - combines single-stage simplicity 
with two-stage economy. Both en- 
gine and compressor of the 85-cfm 
Super Blue Brute reach peak effi- 
ciency at 1,800 rpm, substantially 
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lower than other portable compres- 
sors. The single-stage unit has dis- 
charge pressure settings of from 75 
to 125 psi. It is powered by a 
168-hp Continental engine. 
Worthington Corp, Holyoke Div, 
Holyoke, Mass. 


Motor Controllers 


. . « for squirrel cage motors are 
available in two new classes. The 
NEMA Class EI starters are oil- 
immersed, explosion-proof 2,000- 
5,000-v units designed for hazard- 
ous and semi-hazardous locations. 
They are rated at 50-Mva inter- 
rupting capacity and provide built- 
in short circuit protection to a motor 
on systems having a maximum of 
50 Mva capacity. Starters are avail- 
able in a floor-mounted lift-out type 
with all components immersed in 
oil, and in a frame-mounted tank 
lowering type with only high volt- 
age components immersed in oil. 
Allis-Chalmers Mfg Co, Milwaukee 
1, Wis. 


Pole Jack... 
. - « Speeds pole pulling and has de- 


sign features which assure a long 
life. One man carries the jack, sets 
it next to the pole and wraps a chain 
around the pole and through the 
jack. He then connects hydraulic 


1959 


Procurement & Products 


lines from the jack to the truck body 
and pulls the control lever to activate 
the ram. The Series 4600 pole jack 
and its detachable base are so ar- 
ranged that the jack can be tilted to 
allow for uneven ground. 

Holan Corp, 4100 W 150th St, 
Cleveland 35, Ohio. 


Luminaire Control .. . 


. .. conforms to EEI-NEMA stand- 
ard. The Model 6600A control has 
a sponge neoprene gasket affixed to 
the base plate. The easily-remov- 
able gasket provides a seal between 
control and luminaire head. 

The Fisher-Pierce Co, S Braintree 
85, Mass. 


Circuit Breaker .. . 


. - « for low-voltage applications 
offers “visible break” to determine 
whether a breaker is connected or 
disconnected. The model, designed 
(Continued on page 80) 
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H7PR42HO! WESTINGHOUSE ELECTING CORP. B.S. A 





EAGH INDOOR INSTALLATION! 


Why pay for outdoor protection for an indoor installation when you can save over one-third with 
the new Westinghouse L-V current transformers designed for “indoor” use only! If you’ve been 
paying premium prices for outdoor-type, low-voltage current transformers and then mounting 
them indoors, or outdoors in a weatherproof box, here’s important news. Our new RT transformers 
are specifically designed for installations where the more expensive molded weatherproof transformers 
actually are not required. This exclusive Westinghouse design was created to fill the need felt by 
many customers for a dependable, high-performance current transformer without the “extras’’ 
furnished in present molded indoor-outdoor units. As the specification sheet below shows, we’ve 
offered this economy without any compromise in ASA standards. And the net saving per unit is 
just about $12. 





\ 


Let’s take a look at performance specifications— Westinghouse Type RT Low-Voltage Transformer 


1. 600-volt class, available in current ratings of 200/5 and 400/5 amperes. 
2. Meets standard ASA 0.3 accuracy class. 

3. Rating factor of 2.0. 

4. Available with high or low base. 

5. Stud-type connector. 


Your Westinghouse sales engineer can show you how the RT can make substantial savings for you 
when mounted in an enclosure. J-70916 


BONUS VALUES BEYOND THE SPECIFICATION 


you CAN BE SURE...1F ITS Westin house 


WATCH “WEQMNGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS” CBS TV MONDAY 
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Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


H. K. Porter 
Worthington 
Allis-Chalmers 


Interrupter [ ] 
Compressor [| 
Controllers 
Pole Jack 


Weed Control Service. ..Chipper 
Peters 





Manufacturers Editor 
Electrical World 
330 W. 42nd St. 


New York 36, NY. 


k Note: Requests must be received within 
four weeks of publication date, accom- 
panied by complete information speci- 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers. 


NAME 
TITLE 
DEPT. 
COMPANY 
ADDRESS 


FOR: 


JUNE 1, 1959 


Circuit Breaker... 


(Continued from page 77) 


for NEMA 1A applications, is simi- 
lar to the general purpose U-Re- 
Lite, but provides in addition a 
gasketed air-tight front cover. Front 
cover opening permits check of posi- 
tion indicator, while side opening 
allows check of contact position. 

I-T-E Circuit Breaker Co, 1900 
Hamilton St, Philadelphia 30, Pa. 


Rubber Glove ... 


. . - has black exterior and bright 
red interior. The “Red ’N Black” 
glove is available in curved hand 
and contour cuff styles as well as 
regular styles. If the glove has been 
damaged by snagging or cutting, the 
black exterior is penetrated and the 
red interior showing through indi- 
cates that the damage is substantial. 
Charleston Rubber Co, Stark In- 
dustrial Park, Charleston, S. C. 


Wood Chipper . . . 


..» is designed for disposal of brush 
and forest slash in the clearance of 
rights-of-way. The improved chip- 
per features a Hercules WXLC-3 
six-cylinder L-head gasoline closed 
power unit that delivers 312 ft-lb of 
torque at 1,300 rpm and 132 hp at 
2,400 rpm. The more powerful en- 
gine permits easier handling of the 


sudden load produced when solid 
material is pushed against knives. 
Weed Control Service, Inc, 2605 
S W First Ave, Portland 1, Ore. 


Electrical Tape . . . 


.. . Will heat seal in the 200F tem- 
perature range. The Rubber Coated 
Mylar tape gauges 3 mils (using 1 
mil base film), is coated on one side 
and may be furnished in any color. 
In addition to heat sealing, other 
advantages are thinness of gauge, 
waterproofing qualities and absence 
of plasticizer migration. The tape 
is UL approved for use over single 
conductors in service entrance cable. 
Peters Mfg Co, 162 Old Colony 
Ave, Wollaston 70, Mass. 


Dripproof Motors . . . 


. . « have stator windings covered 
with silicone compound. The Poly- 
seal coating bonds to wire coils and 
steel stator laminations to provide 
a positive seal against moisture and 
contaminants. Silicone compound 
will not crack from heat expansion 
and contraction of coils and lami- 
nations. It is thin enough to pro- 
vide proper heat transfer. 

General Electric Co, Schenectady 5, 
N. Y. 
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By adding 6 KMC equipment to its 2 KMC 
line, General Electric now offers the first 
and only complete line of microwave in the 
—— Proved Reliability 

General Electric microwave equipment has earned 
an outstanding reputation for dependability. 
Southern Colorado Power Company, for example, 
enjoyed a reliability factor of 99.99 percent in 
18,360 hours of operation using General Electric 
2 KMC equipment. This same reliability is engi- 
neered and built into the new 6 KMC product. 


“More Flexibility for Systems Designers 
Microwave systems designers now have a wider 


choice than ever before from one unbiased source. 
They not only can choose between 2 and 6 KMC 
equipment, but also between time and frequency 
division multiplexing. Thus systems planners can 
pick the exact product or combination of products” 
to suit their needs, providing from one to 120 voice 
channels for communication or control. 

For complete information on General Electric 
microwave, contact your G-E communications con- 
sultant, listed under “Radio Communication Equip- 
ment” in the Yellow Pages. Or write General 
Electric Company, Communication Products Dept., 
9659-1, Mountain View Road, Lynchburg, Va. 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


Communication Products Dept. 
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CLAWSON 


News About People 





KIMBALL 





FONTAINE 


Puget Sound Names Three Vice Presidents 


Puget Sound Power & Light Co 
has named three new vice presi- 
dents. J. H. Clawson was elected 
senior vice president; Frederick W. 
Kimball, vice president-administra- 
tion; and Edward A. Fontaine, vice 
president-operations. 

Clawson, who was formerly vice 
president and treasurer, joined the 





SEDBERRY 


DODSON 


utility in 1933 as an auditor, after 
11 years in that capacity with Stone 
& Webster. Three years later, he 
was appointed assistant treasurer 
and, in 1946, added the duties of 
controller. The following year, he 
was named treasurer and then vice 
president in 1958. 

Kimball had been with Booz, 


MONTGOMERY 


Allen, & Hamilton, management 
consultants, since 1952. He was 
also a research engineer for Stan- 
ford Research Institute. 

Fontaine joins Puget Sound from 
Stone & Webster Service Corp 
where he was manager of the elec- 
tric department. He joined Stone 
& Webster in 1949. 


SWARTZ 


Three Companies Elect New Vice Presidents 


Four new vice presidents have 
been elected recently: W. J. Sed- 
berry and Robert W. Dodson of 
Southwestern Electric Power Co; 
W. E. Montgomery of Southern 
California Edison Co; and Howard 
M. Swartz of West Penn Power Co. 

Sedberry started with Southwest- 
ern in 1931 as cashier in Glade- 
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water, Tex., and was named East 
Texas Division manager in 1955. 
Dodson, who has been superin- 
tendent of power since 1954, started 
with the utility in 1934. He was 
later named to the position of super- 
visor of plant. 

Montgomery began with SoCal in 
1926. His posts have included oper- 


ating engineer, general superintend- 
ent of system operation, and man- 
ager of operation. In 1957, he was 
made general manager-operations. 
Swartz spent six years in general 
law practice before he joined the 
Philadelphia Co and its subsidiaries 
in 1939. He was then with Du- 
quesne Light Co for 18 years. 
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HARDWARE 
STAYS TIGHT 


when locked with 


PALNUT 


LOCK NUTS 


Widely used on 


Insulator Pins 


Crossarm bolts 
and braces 


Clevises and 
clamps, etc. 


@ Eliminate checking and re-tightening 


‘ @ Eliminate 
hardware 


radio interference due to loose 


Every bolt - and - nut assembly 
locked with PALNUT Lock Nuts 
stays tight, despite weather, wind, 
stress and vibration. PALNUTS, 
tightened on top of the regular 
nuts, prevent loosening and fall- 
ing off. Very low in cost—easily, 
speedily applied — require little 

| space —may be used on new or 
existing assemblies. Hot dip gal- 
vanized, silicon bronze and other 
materials and finishes. Stocked 
by all leading pole line hardware 
manufacturers. 


The PALNUT Co. 
51 Glen Road 
Mountainside 

N. J. 








| BART, 
ame LOCK NUTS 
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Superior’s SD Control Cable provides for the 
maximum number of control circuits in the least 
amount of space! ® 


Y 


Overall diameters are reduced by as much as 20% 
to 35% without any sacrifice of quality or relia- 
bility. Armored with tough nylon, the flexible, 
stranded, polyethylene-insulated conductors are 
color-coded to your requirements. Non-hygro- 
scopic tape covers the conductor core. The smooth, 
neat, outer jacket of polyvinylchloride has excel- 
lent resistance to oils, acids, alkalis and solvents 
and eliminates the need for conduits. 


For more circuits in less space, use SUPERIOR SD 
Control Cable... highly efficient, economical, too! 


For complete information and prices, write 


SUPERIOR CABLE CORPORATION 
Hickory, North Carolina 
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Fence value depends on 


—quality materials 
—quality installation 


You get both from PAGE 


New Aluminized Fabric! 
(other quality fabrics available; 
galvanized steel, 
aluminum, 
stainless steel) 
8 basic fence designs 


6 gate styles 
Expert installation 
by specialists 


Registered Certificate 
of Quality furnished 
to property owner 


Good fences—since 1883 | 


Write for [ 
helpful booklet 





PAGE FENCE ASSOCIATION | 


National Headquarters * Monessen, Pa. 


A product of Page Steel & Wire Division 
American Chain & Cable Company, Inc. 
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Martin Appointed B&W 
Domestic Sales Manager 


John G. Martin has been named 
domestic sales manager of Babcock 
& Wilcox Co’s boiler division. Suc- 
ceeding Martin as manager of the 
Cincinnati, O., district sales office 
is William E. Butler, former sales 
engineer in the Syracuse office. 

Martin joined B&W as a student 
engineer in 1929. He transferred 
to the Cincinnati office in 1931, and 
he was promoted to assistant district 
manager in 1948, and district man- 
ager in 1954. Butler has been with 
B&W since 1936. 


American Steel & Wire 
Names New Sales Manager 


Boyd P. Doty, Jr., has been ap- 
pointed general sales manager for 
American Steel & Wire. 

Doty moves from his post of 
Cleveland district sales manager for 
U. S. Steel. He began his career in 
1934 with American Sheet and Tin 
Plate Co, which became a part of 
Carnegie-Illinois, a former subsid- 
iary company of U. S. Steel. He 
was appointed assistant manager of 
sales in Detroit in 1957. The next 
year, he was made district manager 
of sales in Cleveland. 





PERSONAL BRIEFS 


A. B. Robertson, vice president and 
general solicitor, British Columbia 
Electric Co, has been named vice 
president and_ general counsel. 
D. M. M. Goldie has been appointed 
general solicitor. 


West Penn Power Co has appointed 
Stanley E. Smith, supervisor of con- 
trols engineering in the electrical 
engineering department. 


Mrs. Margaret C. Swift has been ap- 
pointed the first woman member of 
the Massachusetts Department of 
Public Utilities for a 5-yr term. 


Dr. Gordon S. Brown has been ap- 
pointed dean of the School of Engi- 
neering at Massachusetts Institute 
of Technology, succeeding Dean C. 
Richard Soderberg, who has been 
named a professor. 


Charles W. George has been ap- 


pointed manager-engineering for 
General Electric Co’s Gas Turbine 
Dept. He was manager of SAR re- 
actor engineering at the Knolls 
Atomic Power Laboratory in Sche- 
nectady, N. Y. Two new operations 
analysts have been added to the 
staff of GE’s Computer Dept in 
Phoenix, Ariz: Dr. G. E. Adams, 
and R. J. Noorda. 


Westinghouse Electric Corp has 
made two changes in the district 
sales office of its apparatus division. 
Leonard H. Loufek has been ap- 
pointed district manager of the 
Chesapeake, Md., district office, 
and H. E. Robertson who previously 
held the post has been appointed 
marketing director of apparatus 
products in Pittsburgh. In another 
move, Dr. Woodrow E. Johnson has 
been appointed director of projects 
for the atomic power department 
at Westinghouse. 
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Tools For Integrated System Planning 
(Continued from page 59) 


approach are more attractive today 
because of a slowing down of the 
rate of improvement in conventional 
steam station heat rates and the fact 
that low cost gas turbine generating 
units of moderately large capacity 
have recently become available on 
the market. 

Future generation patterns: An 
extension of the concept of peaking 
generation indicates that on future 
power systems it may be economical 
to use three types of generation. 
Highest efficiency steam plants that 
can be base loaded throughout 
their life; lower efficiency steam sta- 
tions for the intermediate portion 
of the load; and low cost gas tur- 
bines for the peaking portion. As 
nuclear power is developed, it will 
first become economical for high 
load factor operation and thus will 
replace the high efficiency steam 
plants. 

Facing the industry today is the 
important problem of determining 
optimum power system reliability. 
Present practices are to use an index 
of reliability that has given satisfac- 
tory performance in the past. A 
more critical evaluation of reliabil- 
ity would involve study of the pa- 
rameters shown in Figure 5. Based 
on the methods previously de- 
scribed, it is possible to establish 
cost as a function of reliability. The 
corresponding worth of such relia- 
bility is not well known but is pre- 
dicted to have a shape such as that 
indicated in Figure 5. This worth 
should include not only direct tangi- 
ble cost but also such intangibles as 
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customer good will. The optimum 
reliability would occur when the 
incremental change in worth with 
respect to reliability is equal to the 
incremental change in cost with 
respect to reliability. 

Today the use of probability 
methods to examine over-all system 
design is somewhat limited by the 
dearth of outage data for various 
system components. The work on 
the outage rates of generating units 
has been very valuable and should 
be extended to cover transmission 
components as well as individual 
components of the generation cycle. 
However, even with some of these 
parameters incompletity defined, 
important knowledge can be ob- 
tained by studies in which the pa- 
rameters are varied through their 
probable range. 

The concept of integrated system 
planning as presented here involves 
the evaluation of the present worth 
of all pertinent system costs for each 
alternative plan, with the condition 
that each alternative provide the 
same reliability in meeting the 
system load. If the various plans 
provide different reliabilities, this 
difference must be considered in 
choosing the optimum design. 

Accurate evaluation of system 
plans according to these concepts 
has been made practical by the de- 
velopment of new mathematical and 
computing tools. Use of these tools 
will sharpen judgment in the critical 
evaluation of system plans and look 
to significant savings in system plan- 
ning. 


“READY-TEST” FEATURE 
(back-off-screw) or 
“"BLADE-THRU-JACK” Type 
METER TEST SWITCHES 
IMMEDIATE DELIVERY 
MAKERS OF FAMOUS 








SWITCHES 


OF METER TESTING DEVICES . 2-3497 
METER DEVICES Qa 
COMPANY °* CANTON, OHIO ACCESSORIES 
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Engineering Reference Sheet 


Guides Reduce Storage Battery Costs—I" 






NO. 59-11 





Application engineering of lead-acid batteries by Gulf States Utilities Co leads 


LEROY J. BODEMAN, Equipment Application Engineer, Gulf 
States Utilities Co., Beaumont, Tex. 


Procedure facilitates the application engineering and 
purchasing of storage batteries. It involves use of 
specially developed guides to assure proper selection 
and sizing of batteries and to compare their annual 
costs, considering differences in life expectancies. 

Benefits realized since adopting this procedure three 
years ago: 1. Economic savings by minimizing service 
interruptions. 2. Outages reduced due to undersized 
batteries. 3. Oversizing of batteries eliminated. 4. Cor- 
rect life expectancy for the application is assured. 


Rules for Applying Batteries Throughout System 


1. For generating substations and large transmission 
substations, use 12 to 15-yr or 14 to 20-yr lead-acid 
batteries for breaker tripping, emergency lighting, 
emergency power, and indicating lamps. 

2. For distribution substations, use 12 to 15-yr lead- 
acid batteries for breaker tripping, emergency lighting, 
and indicating lamps. 

3. For supervisory requirements or certain breaker 
tripping requirements, where continuous current drain 
is very small, use nickel-cadmium batteries. 

4. For applications where operating temperatures 
are normally in excess of 100F, use 8 to 10-yr lead- 
acid batteries or nickel-cadmium batteries. 


How To Size a Lead-Acid Battery 


Load on control bus is divided into three classes: 

1. Momentary currents for operation of circuit 
breakers. Maximum ampere demand is determined 
by the number of breakers closed or tripped simultane- 
ously—not sequentially. Usually one breaker will be 
closed at a time, and not more than half of the station’s 
breakers can be assumed to be tripped simultaneously. 
The number of breakers operated simultaneously must 
be determined accurately, because momentary current 
is a major requirement of battery capacity. 

Although some circuit operating mechanisms are 
only energized for a fraction of a second, duration of 
the momentary current is assumed to be | min, which 
is the basis for the maximum ampere rating of batteries. 

2. Continuous current of indicating lamps, holding 
coils for relays, and other control devices. These loads 
must be carried by the battery, without the help of a 
charger, for 12 hr. If the 12-hr discharge curve is not 
given for a battery, the discharge rate should be 
assumed to be 72% of the 8-hr discharge current. 


* Part IIl—‘‘Application Engineering of a Nickel-Cadmium 
Battery”, and Part III—‘*A Method to Determine the Annual 
Cost of a Battery” will appear in subsequent issues. 
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to guides for proper selection and sizing and facilitates comparison of costs 





3. Current for emergency lighting and power. This 
load is assumed to be supplied from the battery for 3 hr. 
After the minimum requirements are determined for 
the load classes, the proper type of battery is selected 
as well as the type of cells. Then the number of posi- 
tive plates is computed for each of the three loads. The 
sum of these plates will be the total number of positive 
plates required per cell. 
Example Illustrates Procedure 

GIVEN—Classes of loads are: 

1. A remotely operated station has five breakers that 
require 15 amp each for closing or tripping operations. 
Because all breakers could be tripped simultaneously, 
the total maximum current is 75 amp. 

2. Continuous load comprises 0.55 amp for five 
indicating lamps on the breakers and 2.5 amp for a 
carrier set. This load is to be supplied for 12 hr. 

3. Emergency lighting and power requires 15 amp 
for 3 hr. 

SOLUTION—Assuming a 12 to 15-yr battery, a 
cell type is selected having a l-min rate in excess of 
the 75-amp momentary requirement. Then the number 
of positive plates required in the complete cell is com- 
puted for each load class as follows: 

1. Momentary current of 75 amp divided by the 
positive plate 1-min rate of 34.9 amp equals 2.15 posi- 
tive plates. (Positive plate rates for different durations 
are given in manufacturers’ catalogs.) 

2. Continuous load of 3.05 amp divided by positive 
plate 12-hr rate of 1.80 amp equals 1.695 positive 
plates. 

3. Emergency lighting and power load of 15 amp 
divided by positive plate 3-hr rate of 5.2 amp equals 
2.88 positive plates. 

RESULT—The total (2.15 + 1.695 + 2.88) or 
6.725 indicates that seven positive plates must be used. 
Because the number of plates in a cell is twice the num- 
ber of positive plates plus one, the battery would require 
15 plates. If the number of positive plates exceeds 
that of the largest cell being considered, calculations 
must be repeated using the next larger cell. 

Notes—To avoid having too great an excess ca- 
pacity, the number of positive plates is adjusted using 
the following rule: If the number of positive plates 
calculated includes a fractional plate which is not more 
than 5% of the whole number, the fraction may be 
neglected; but if the fractional plate exceeds the whole 
number by more than 5%, one positive plate should 
be added. 

These calculations apply to a battery operating at 
normal room temperature. For operation at lower tem- 
peratures, additional capacity must be provided. 
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BLACK & VEATCH 
Consulting Engineers 
Electricity—Water—Sewage—Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield 8t. Hartford, Conn. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 

300 Park Ave 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMANN, 


Engineers 


Design—Construction 
Transmission—Distribution Lines 
Reports—Valuations—Rates 


PHILADELPHIA 


INC. 


New York Chicago 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, In- 
spection and Certification. 


2 East End Ave. 


New York 21, N. Y. 


ADDRESS BOX NO. REPLIES TO: Bor No. 


Classified Adv. Div. of this publication 
Send to office nearest you. 
NEW YORK 36: P. 0. BOX 12 


CHICAGO 11: 520 N 
SAN FRANCISCO 


Michigan Ave. 
5 68 Post St 


—_—————— 


POSITION VACANT 


Power transformer impulse tester having sev- 
eral years experience, including thorough 
knowledge impulse equipment and _ instru- 
mentation. Electrical Engineering education 
and experience will be considered. Excellent 
opportunity for growth in new, large plant. 
State qualifications and desired salary. 
P-1728, Electrical World. 


SELLING OPPORTUNITIES OFFERED 





Representative wanted for manufacturer of 





street lighting equipment, pole line special- 
ties. Full particulars. RW-9821, Electrical 
World. 

Leading British manufacturer of transformers 
and rectifiers requires representatives all 
areas U.S.A. Established sales connections 
essential. Write initially RW-1805, Electrical 
World, to arrange meeting with visiting 


executive. 












Graduate EE or ME, age 35-50 preferred, 
for engineering firm in Philadelphia. 
Requires extensive consulting or utility experience on 
property evaluations, cost of service determinations, 
rate case and operation studies. Experience in deal- 
ing with State regulatory bodies desirable. Must be 
competent to write reports effectively. Some travel 
involved, 

Send confidential resume and salary requirements to: 

P-1818, Electrical World 


Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





FOR SALE 


GENERATING EQUIPMENT 


Two 1000 kilowatt turbines, boilers, 
cooling towers, water softening plant, and auxili 
aries for sale on sealed bids. Call or write Marias 
River Electric Cooperative, Inc., at Shelby, Mon- 
tana, for a list of equipment and terms of sale. 


gas engines, 
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PROFESSIONAL 


SERVICES 


HOOSIER ENGINEERING 
COMPANY 


Brection and Motntenance of 
Blectrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio 


JENSEN, BOWEN & FARRELL 
Engineers 
Appraisals—Depreciation Studies—-Property Records 
Cost Trends—Special Studies——Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 


Michigan Theatre Building Ann Arbor, Michigan 


NOrmandy 8-7778 





M. W. KELLOGG 
Piping System Flexibility Analyses 


Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate flex- 
ibility analyses of the most complex piping systems 


The M. W. Kellogg Company 
711 Third Ave., New York 17, N. Y. 


SEARCHLIGHT 
SECTION 


Classified Advertising 
EMPLOYMENT 
EQUIPMENT USED te) 


OPPORTUNITIES 


ENGINEERS 


Est., growing company in heavy duty control field 
Openings available for: 


DEVELOPMENT ENGINEERS ; 
(Electrical & Mechanical) 


CONTROL SYSTEM ENGINEERS 
CONTROL ENGINEER 


BUSINESS 
RESALE 





(Electrical) 
(Electrical) 


MANUFACTURING ‘ ; 
(Industrial Engineer) 
1 to 7 years experience Liberal fringe benefits 
program. Salary commensurate with experience. 
Contact: Personnel Department 


SQUARE D COMPANY 
EC&M Division 
4500 Lee Road—Cleveland 28, Ohio 
LUdiow 1-1800 


FOR SALE 


New Vickers Selenium Rectifiers 


5, 7%, and 10 KW. 3 phase A.C., 
volts D.C. Complete cabinet mounted. Priced at 
one-half new cost. Write for additional listing: 


MAJOR ELECTRIC EQUIPMENT COMPANY 


2302 North 10th Street St. Lovis 6, Missouri 
CHestnut 1-7468 





LARGE POWER a 
Prompt Stock Sh 
RENUBILT MOTORS - TE NERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 











MULTI-AMP DIVISION 


MULTI-AMP ELECTRONIC CORPORATION 
Designers @ Engineers @ Builders 
Portable electric test equipment 
Field and laboratory instruments; load boxes 
For low voltage testing and cali 
brating of circuit breakers, pro 
tective and overload relays, reclos 
ers, watt hour meters, fuse links 
167A Lehigh Ave Union, N. J 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers . . Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 Bo. La Balle St. Chicago 4 


SANBORN MAP COMPANY 
Nation Wide Mapping Services 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 


Atlanta - New York - Chicago - San Francisco 





SARGENT & LUNDY 
Engineers 
14@ South Dearborn &t. 
Chicago, Il. 


TIPPETT & GEE 


Consulting Engineers 
Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 


Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 


1333 North Second Street 


Now! NEW ISSUE 
TRUCKS 


Bring You HIGH SPEED In 6x6’s! 


Abilene, Texas 








GMC—MACK— 
REO “EAGER 
BEAVER” 


LOW, LOW PRICES! GUARANTEED! 
TROUBLE-FREE! IN CURRENT OPERATION 
BY ARMY AND NATIONAL GUARD UNITS! 


* Complete Parts Stock! + Immediate Delivery! 


AT LAST—High Speed combined with 
power, outstanding performance, rugged 
get-up-and-go—bring you everything you've 
been looking for in a truck! 

And what a selection! Whatever your job, 
here’s the truck for you. The rough and 
ready Mack! The powerful, vwaned Gmc! 
The outstanding Reo “ Beaver!” Each 
model the latest, most advanced truck en- 
gineering available today—at prices so low 
it’s hard to believe. All with steel cab kits. 

Contact us, too, for the complete line of 
unused army trucks! 


For specifications, prices, delivery— 
write, wire or phone collect 


Mempnis: Bont 
ARMY TRUCKS « PARTS « wnflangy. 
CONSTRUCTION EQUIPMENT 


MAIN OFFICE ALLEGHENY BRANCH 
766 South Third St. $21 Lincoln Way West 
Memphis, Tenn. Chambersburg. Pa. 
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Readers Forum 


Price of Gasoline in Britain 
To the Editor: 

On page 46 of your issue of April 
27, you have mentioned a price of 
70¢ a gallon for gasoline. Even though 
we pay 35¢ tax on each Imperial gal- 
lon, things are not quite that bad! 

The gas station around the corner 
sells three grades of gasoline at 4/3d, 
4/8'42d, and 4/11'4d a gallon. Using 
the middle price in the example, my 
slide-rule pushing goes as follows: 

1 Imperial gallon 4/8'2d 

5642 pence 

But, at yesterday’s market 
, 82 

100 

Hence 240 pence 282¢ 
and 1 penny 1.175¢ 
Thus 1 Imperial gallon 66.4¢ 
But 1 Imperial gallon 1.205 US. 
gallons 


prices {£1 


Hence 1 U.S. gallon = 55.2¢ 

[he price of 70¢ a gallon is high 
even if it refers to an Imperial gallon 

this is the price of the top grade of 
gasoline. Your will surely 
make their comparisons on a U.S. gal- 
lon basis, and in this case the price 
you quoted is 27% high. 

A. R. Parish 

W. S. Atkins and Partners 
158 Victoria Street 
S. W. I. 


readers 


London, 
England 


Burbank Sticks with Gas 
To the Editor: 

We have observed that an incor- 
rect statement was made on page 


83 of the April 6 issue of “Elec- 
trical World” in the Management 
Newsletter under the Pacific area 
concerning fuel plans for the City 
of Burbank. The statement made 
is as follows: “The City of Burbank, 
however, has revised 1965 plans 
even more drastically in the oppo- 
site direction—from 85% gas to 
80% oil.” 

There is no major change ex- 
pected in our fuel position as our 
fuel consumption is subject to the 
same conditions and regulations as 
that of other utilities in this area. 
Therefore, the figures should read 
from 85% gas to 80% gas. The 
information may have been errone- 
ously reported to you from the Key- 
stone Coal Buyers Manual. 

We will appreciate your printing 
a correction to the above statement 
in your earliest issue, since it has 
been quite disturbing to us because 
of the many phone calls we have 
had concerning this statement. 


Ralph Foy 
General Manager 


Public Service Department 
City of Burbank 
164 West Magnolia Blvd. 
Burbank, Calif. 


We regret the error. The informa- 
tion was taken, as you surmise, from 
published sources. However, we in- 
tend to tighten our checks on such 
matters in the future to prevent re- 
currences. We are sorry for the 
inconvenience caused you. 


Where 240/416-v Is Best 
To the Editor: 

Page 86 of the May 18 issue has a 
typographical error in the third reason 
“Why 240/416-v Service is Best.” It 
should read: * 

“3. Adoption of the 416-v system 

and 416-v motors would not lead 

inherently to, voltage troubles and 

a long period of ‘creeping’ to higher 

values.” 

Thus corrected, it takes its proper 
place with the other two reasons: 

“I. Existing investment in 265/460 

and 480-v delta systems should not 

deter a utility from accepting the 

240/416-v system. 

“2. The 416-v system in the long 

run should not result in split pro- 

duction, duplicate inventories, and 
confusion in application.” 

I would appreciate your calling this 
to the attention of your readers at an 
early date. 

My proposal of 240/416 v is for 
general 3-phase service, not for resi- 
dences (as inferred on p. 20) where 
single phase would suffice. Thus there 
is no conflict between it and the 
240/480-v_ single-phase system es- 
poused for new homes in the same 
issue. 

A. S. Anderson 
Electrical Engineer 
EBASCO Services Inc. 
2 Rector St. 
New York 6, N. Y. 
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During twenty-five years of 
continuing production it has 
never been reported that a , 
Reliable Feed-Thru Deadend y / 
cartridge let go a line. 


FAST © SAFE « SURE 


RELIABLE FEED-THRU DEADENDS 
for many distribution sizes of 
ACSR .. Aluminum . . Copper 
Aluminum Alloys . . Alumoweld 
Copperweld . . Steel Strand 


Ideal for new construction, 
maintenance, change-over 
and hot line work. 






ELECTRIC COMPANY = FRANKLIN PARK, ILL. 
, In Canada: Hayes Steel Products, Ltd., Merritton, Ont. 
1 





Exciting 
Current 


Ratio 
Test 


Impulse 
Test 


Induced 
Potential Test 


Applied 
Potential Test 


Core Loss 
Test 


Sound Test 


CSP Breaker Test 
(when applicable) 


Every Moloney Distribution Transformer is proven by rigorous, 
automatic testing. 


After a transformer has passed through Moloney’s automatic test 
area, the users can be assured that it will provide years of 
efficient, dependable service. 


Each Moloney transformer must pass exciting current, ratio, 
impulse, induced potential, applied potential, core loss 
and sound level tests. 


Take advantage of the modern design, manufacturing and 
testing procedures developed by Moloney. Specify 
Moloney Transformers... All Along the Line. 


MOLONEY ELECTRIC COMPANY 


Manufacturers of Transformers for Utilities, Industry, and Electronic Applications 


FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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